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SYSTEMATICS OF THE FAMILIES 
MITRIDAE AND VOLUTOMITRIDAE 


I. INTRODUCTION 


In this study of the rachiglossate gastropod families Mitridae and Volutomitridae, an attempt is 
made to evaluate the taxonomic acceptability of genus groups proposed for the 950 fossil and recent 
species of both families. A supraspecific arrangement acceptable to both the malacologist and paleon- 
tologist is not only desirable, but imperative, when both disciplines deal with molluscan populations 
separated only in time. This aim cannot be achieved without compromise, and modifications had to be 
effected in order to present a more logical, if not definite, subfamilial and generic arrangement accep- 
table to students of both disciplines. 


ABBREVIATIONS AND METHODS 


Abbreviations of type species designations and classification of zoological names follow the standard 
of the Treatise on Invertebrate Paleontology (Moore et al., 1960). The characteristic species included 
in the appropriate genera and subgenera are species which we believe to be assignable to these groups 
according to our present-day knowledge. The radulae of some indicator species and some type species 
still remain unknown, and a subsequent re-assignment of some species at a future date may become 
necessary. Bracketing of author’s names in the listing of characteristic species has been omitted in 
order to eliminate several hundred brackets. The examination of original types necessitated several, as 
yet unpublished revisions and name changes; it was found advisable to add a bracketed synonymy for 
ease of clarification as to the identity of the species concerned. The term ‘‘Eastern Pacific” is used for 
the faunal province extending from California to the west coast of Panama, to the Galapagos Islands 
and Peru. The indication “Caribbean” for fossil records is the Tertiary Caribbean region as defined 
by Woodring (1966), including Florida and Northern South America. 


Abbreviations of names of Institutions are as follows: 


AIM = Auckland Institute and Museum, Auckland, N.Z. 

AM = Australian Museum, Sydney, Australia. 

AMNH = American Museum of Natural History, New York, U.S.A. 
ANSP = Academy of Natural Sciences, Philadelphia, U.S.A. 
BMNH = British Museum (Natural History), London, England. 
CM = Canterbury Museum, Christchurch, N.Z. 

DM — Dominion Museum, Wellington, N.Z. 

IRSN = _ Institut Royal des Sciences Naturelles, Brussels, Belgium. 
LS = Linnean Society, London, England. 

MCZ = Museum of Comparative Zoology, Harvard University, Cambridge, U.S.A. 
MHNG = Muséum dHistoire Naturelle, Geneva, Switzerland, 
NMW = National Museum of Wales, Cardiff, England. 

NZGS = New Zealand Geological Survey, Lower Hutt, N.Z. 


USNM = United States National Museum, Washington, U.S.A. 
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II. FAMILY MITRIDAE 


For the purpose of this study, all available type species of genera were examined, and in addition, 
the types of over 800 species were measured and recorded in colour for reference. Close to 150,000 
specimens of Mitridae contained in collections of major Museums and Institutions were examined, 
and c. 8000 living specimens of half the known species were collected by the author on tropical reefs. 
All available literature on the subject has been consulted, and 2,624 specific names proposed for 
Mitridae alone were recorded. It is evident that new taxa published in obscure Journals and tracts 
may have been overlooked, but omissions would not exceed 5% of all taxa recorded. Species which 
have been only briefly diagnosed and never illustrated, will necessarily remain nomina dubia pending 
a future discovery of the types, in which event changes and revision of the specific concept are to be 
anticipated. 


The classification proposed in this study will either supersede or supplement the arrangement 
currently in preparation for the Treatise on Invertebrate Paleontology, where important changes in 
generic concepts have not been incorporated. 


HISTORICAL SUMMARY AND CHOICE OF CRITERIA 


The Linnaean species of Mitridae were originally contained in the Linnaean genus Voluta, with 
the exception of one species, which was assigned to Buccinum, ROding (1798), proposed the genera 
Mitra, Vexillum and Pterygia, and Swainson (1831) added Tiara and Mitrella (= Swainsonia H. & 
A. Adams). At about this time, Mitridae were removed from the Volutidae and accorded familial 
rank. The first monographic treatment of the Mitridae compiled by Lamarck (1811, 1822), was des- 
criptive, but lacked illustrations. A fully illustrated monograph of the family was produced by Kiener 
(1838-1839), and was shortly afterwards followed by the monographs of Kiister (1838-1841), Reeve 
(1844-1845), Sowerby (1874) and Tryon (1882). Tryon’s monograph, the last ever written on world- 
wide Mitridae, has lost much of its usefulness through indiscriminate lumping of unrelated species 
and indifferent copies of illustrations. 


The tentative generic arrangement proposed by the writer in 1966 was biased in favour of living 
forms, and incomplete without extinct groups of species. Coan’s review of the Mitridae (1966) in 
preparation for the Treatise on Invertebrate Paleontology was actually only an enumeration of 
nomenclatural units of Mitridae, containing also 17 non-mitrid generic units. 


The total number of specific names proposed, and evaluation as to their validity as biospecies is 
shown in Table 1. The number of tentatively valid fossil species appears unproportionately high in 
comparison with the number of currently accepted Recent species. A reduction in the number of fossil 


TABLE 1 
TAXONOMIC STATUS OF PROPOSED BINOMIAL TAXA IN THE FAMILY MITRIDAE 


SPECIES TOTAL 


| RECENT | FOSSIL. | 
Primary and secondary homonyms 162 | 130 292 
| vs 

Objective and subjective synonyms | 691 | 321 1,012 
Nomina dubia 134 66 | 200 
Non mitrid taxa | 75 | 201 | 276 
Suppressed names and nomina oblita | 6 | = | 6 
Tentatively valid names | 377 | 461 | 838 
e _ | 

Total number of proposed names 1,445 1,179 2,624 
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Thiele (1929) arranged the living species of Mitridae in 5 genera, 4 eae eh ae pigs eat 
4 total of 23 units in all. Wenz (1943) treated both fossil and Recent species, an ae 4 : aR “ 
contained 11 genera and 24 subgenera, a total of 35 generic units, non-mitrid Bemuacgenups ee a ; i 
this study, the 838 fossil and Recent species of Mitridae have been assigned to 17 pie an Ss - 
genera, a total of 28 generic units or c. 30 species per genus group; 4 genera and 3 subgenera contain 


fossil species only. 


A generic subdivision of the family based purely on conchological or anatomical arraais oe 
inevitably differ from an arrangement based on shell, radula, anatomy, ecology, distri a — 
phylogeny. Shell - characters may be well-defined in species-groups such as Dibaphus, 1d = es 
Zicrliana, but are less clear cut in closely related genera or subgenera such as V exillum-C ostellaria, 
Costellaria-Pusia and Mitra-Nebularia. Radulae in some genus groups May differ greatly in pattern 
species is to be expected once the type specimens are examined and re-evaluated. Bellardi’s (1887- 
from species of another related group, in which case separation 1s easily achieved through radula 
examination. In the vexilline genera Vexillum, Costellaria and Pusia, correct subgeneric placing may 
prove difficult at times, in view of undefined, gradually changing characters and the creat number of 
transitional species. Matters are further complicated by the presence of a vexilline radula in Pusia 
species (e.g., V.(P.) cancellarioides and V.(C.) luculentum), and a Pusiine radula in Vexillum species 
(V.isaoz). 


In genera which show distinct but closely related and little modified sub-groupings, the erection 
of subgenera is quite desirable; to raise a group from subgeneric to generic rank simply because it is 
a large one, loses sight of the meaning of categorical rank. The Vexillum-C ostellaria-Pusia groups are 
a case in point; species are indeed numerous, but the group does not lend itself readily to further sub- 
divisions on the basis of any tangible evidence, morphological or anatomical. Vexillum(Pusia) ebenus 
(Lamarck), a moderately common Mediterranean-East Atlantic species, will develop ecophenotypic 
and individual variants which reflect affinities representative of several mitrid groups. The typical 
form (Plate 9, fig. 13), has the features of Pusia and to a lesser extent Mitra, while the slender, 
elegantly costate form (Plate 9, fig. 14) could easily be classed as a Costellaria; the broad inflated 
barrel-shaped variant (Plate 9, fig. 15) shows close affinities to the tropical /diochila type of Pusta. 
The radula of V.(C.) ebenus is Pusiine, with a tricuspid rachidian. 


SHELL MORPHOLOGY 


Variation in colour, form and sculpture is more pronounced in species of Mitridae than any other 
rachiglossate prosobranchs. In the Mitridae, almost two thirds of the existing synonyms owe their 
origin to an underestimation of individual variation. Malacologists place too much reliance in the 
colour of the shell, and not infrequently use this particular character for diagnostic purposes. Paleon- 
tologists, on the other hand, often fail to recognize apparent differences between specimens of a species 
as the transitional developmental stages of that particular form; the limits of variation within species 
are usually not anticipated by the paleontologist. The value of diagnostic characters and their appli- 
cation in species differentiation of Mitridae and Volutomitridae is discussed. 


Form: In the majority of Mitridae and Volutomitridae, broad and slender forms occur within the 
same species; the width ratio, expressed in per cent of shell length, gives a reliable indication as to 
the limits of width fluctuation. Juvenile and immature specimens are always broader than adults, 
and obesity decreases with maturity (Plate 8, figs. 11, 12). 


Wuorts: The number of fully formed, mature whorls may vary by as many as 4 whorls in adult 
shells, while nuclear whorls will vary by 2 at most. In juvenile shells. nuclear whorls are more numerous 
and fully formed whorls less numerous than in adult shells. In vexilline species with generally convex 
whorls, the development of sub-angulate or angulate whorls is not at all unusual. ’ 
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APERTURE: The relative length of the aperture in relation to the total length of the shell is not a 
constant factor; short or long apertures are encountered in individuals of the same species (Plate 1, 
figs, 4, 5). The aperture is always wider in juvenile shells, and becomes more restricted with maturity. 


LABIAL LIP: Species with crenulations over the entire length of the lip never produce individuals with 
a smooth lip, and vice versa. In species where crenulations are confined to the ultimate half or one- 
third of the labial lip, denticles may at times become obsolete through an overlay of enamel. In juvenile 
Shells, the labial lip is thin, convex and unformed. (Plate 3, fig. 10). 


SCULPTURE: This character is more prone to variation than generally anticipated. In species of 
Mitrinae with smooth or obsoletely striate shells, a sculpture of deep grooves or pits may develop in 
some individuals (Plate 1, fig. 5). In the Vexillinae, the number of axial ribs may reach three times 
the minimum number recorded (e.g., Vexillum(Costellaria) acupictum—axial ribs on the body whorl 
vary from 16-47), Axial ribs may vanish completely on the body whorl in species which are normally 
entirely costate (e.g., V.curviliratum Sowerby, V.vulpecula Linnaeus, V.(C.) semisculptum Adams & 
Reeve, etc.). Spiral sculpture consisting of striae, cords or pits is also subject to variation. In some 
specimens of a species spiral threads may be confined to the interstices where they form deep grooves; 
in some individuals, however, the spiral threads will override the axial sculpture and nodules may 
appear at the point of intersection. The number of axial ribs or spiral striae in the Vexillinae neither 
increases nor decreases with maturity. In Mitrinae, however, whatever sculpture is present may become 
obsolete in gerontic individuals. In the Imbricariine groups like Cancilla, Subcancilla and Domiporta, 
the appearance of intermediate secondary spiral cords is sporadic and purely accidental, and not an 
inherited specific trait. 


LABRAL LIRAE: Labral lirae are present in adult species of all vexilline genera, with the exception 
of the temperate water genus Austromitra; the development of labral lirae in species of Austromitra 
is erratic, and rather similar to the volutomitrid genera Microvoluta and Conomitra. Rarely are labral 
lirae developed in juveniles; but with increasing maturity. lirae become more numerous and prominent. 
In the species Zierliana oleacea (Reeve), labral lirae are at times covered with a layer of enamel. 
The number of labral lirae in Vexillinae is subject to fluctuation. The ‘“‘pseudo-lirae” which sometimes 
appear in Mitrinae species should not be confused with labral lirae; these are a duplication of the 
spiral sculpture impressed on the labral wall. 


COLUMELLAR FOLDS: The assumption, that the number of columellar folds is constant in Mitridae 
species, has been responsible for the creation of several synonyms. The number of folds actually vary 
by + 1 fold from the mean number, or up to 3 folds in individuals of a species; only in exceptional 
instances will the number of folds vary by 4 in any one species. In adults, the columellar folds are 
generally thickened and well developed, with the first posterior fold the largest and the last anterior 
fold being the smallest; folds are generally obliquely oriented, with the exception of the first posterior 
fold which may at times be at right angles to the axis of the shell. In juvenile specimens, the columellar 
folds are sharper, more elevated and sometimes more distant than in adults. In the Vexillinae. the 
number of columellar folds neither increases nor decreases with maturity. 


Cotour: The colour pattern in the Vexillinae, and to some extent in the Imbricariinae, is highly 
variable within species, but appears to be less so in the Mitrinae and Cylindromitrinae. In a 
moderately large series of the common Vexillum vulpecula (Linnaeus), one may observe specimens 
which are uniformly blackish-brown, tan, orange, yellow, cream or white, or banded in various colours. 
As in the families Conidae, Muricidae and Cypraeidae, albinotic specimens have been recorded in 
several species of Mitridae; all but one of these albino specimens have been described as new species. 
In some Subcancilla species, specimens may be uniformly cream or brown, while others are prominently 
maculated and have spiral cords lined with golden-brown. 


The degree of variation within a species is reflected by the number of synonyms bestowed upon a 
biospecies. The four species of Mitridae living in the Mediterranean and East Atlantic region have 
received no fewer than 76 specific and varietal names. The variable species Vexillum(Pusia)ebenus 
(Lamarck), in its various smooth, costate, slender and broad forms, has received 38 names; if the 
Pliocene taxa proposed for this species are taken into consideration, over 100 names for one species 
alone would be recorded in literature. The creation of synonyms is a relatively simple matter, but 
their elimination a difficult, complicated and often time-consuming task. The accumulation of synonyms 
in Mollusca, particularly in the Mitridae, is rising at an alarming rate through descriptions of solitary 
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Fig 1. Anatomy of Mitra fusiformis sonata Marryat. Fig. la. M = mantle: § — siphon; t = proboscis; p = penis 
Fig. 1b. t = proboscis; B = buceal bulb; d = protractile venom gland; g — venom gland sheath; C = tissue 
enclosing buccal bulb; oe = oesophagal nerve; c = cerebro-buccal glands (buccal ganglia hidden by oesophagus). 
Fig. 1c. d = venom gland enclosed in sheath; r = radula; B = buccal bulb (all figures 6x) (After Vayssiére, 1901, 
pl. 3). Fig. 2. Neocancilla clathrus (Gmelin). 
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that Mitrinae possess a venom gland. Following Risbec’s reasoning to its logical conclusion, 3 of the 
mitrid subfamilies would be transferred to the Toxoglossa, and the rachiglossate genus Marginella 
would have to accompany them. Graham (1966) found a poison gland. resembling the poison gland 
of the toxoglossans, in the volutacean genus Marginella. Risbec also failed to mention the appropriate 
allocation for Mitridae which lack a poison gland. The vexilline subgenus Pusia was removed by 
Risbec to the Purpuridae (= Thaidinae in Muricidae) and some vexilline species such as “V duculentum 
Reeve” and “V.hebes Reeve’ were assigned to the operculate Nassidae (— Nassariidae). The species 
‘“Mitra(Vexillum)luculenta Reeve” was reported by Risbec to be common on rocks on the coast of 
New Caledonia, and Engina reevei Tryon and Cantharus menkeanus Dunker, were suggested as pos- 
sible synonyms of V.duculentum, which had an anatomy similar to the Nassidae (— Nassariidae). It 
is suspected that the “M.Juculenta”’ of Risbec was the buccinid species Engina mendicaria Linnaeus, a 
species superficially resembling V.(P.)luculentum (Reeve) and common on rocky shores of New 
Caledonia; the two probable synonyms cited by Risbec are Buccinidae. ‘‘Mitra(Vexillum)hebes” of 
Risbec was certainly misidentified, as the real M.kebes Reeve is a Neocancilla endemic to the coasts 
of West Africa and the Island of St. Helena. Fleming (1958) also remarked on Risbec’s misidentifica- 
tion of species used in his anatomical study. 


Marcus & Marcus (1959) found the present grouping of rachiglossate prosobranchs in the super- 
families Volutacea, Muricacea and Buccinacea to be somewhat artificial. This indeed may be the 
case, provided that such a grouping would be based on homologous affinities or differences within the 
prosobranch groups. The close relationship of rachiglossate prosobranchs is clearly demonstrated by 
the sporadic occurrence of organs resembling other Rachiglossa in the Prosobranchia. According to 
Marcus & Marcus (loc. cit.), in the volutacean genera Oliva and Olivancillaria the oesophagus is 
muricacean in arrangement, while Graham (loc. cit.) found a muricacean oesophagal structure in 
Volutidae. Marginellidae and Mitridae have a poison gland besides paired salivary glands, and 
Cancellaria has 2 pairs of salivary glands and a gut which conforms to neither pattern (Graham, 1966). 
In the Volutidae, different nervous systems are found in one and the same subfamily, and sometimes 
within the same genus; features of the nerve-ring in the Olividae is reminiscent of the Buccinacea 
(Marcus & Marcus, 1966). A molluscan classification based on the apparent similarity of individual 


1] 


Male penes of Mitridae. Fig. 3. Mitra mitra (Linnaeus), Fig. 4 M.carbonaria Swainson. Fig. 5. M.(Strigatella) retusa 
Lamarck. Fig. 6. Neocancilla papilio (Link). Fig. 7. Pterygia scabricula (Linnaeus). Fig. 8. Vexillum (Costellaria) 
sanguisugum (Linnaeus). Fig. 9. Ziba bacillum (Lamarck). Fig. 10. Scabricola (Swainsonia) fissurata (Lamarck), 
Fig. 11. Vexillum (Costellaria) semifasciatum (Lamarck). 
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Egg capsules and development. Fig. 12 


. Egg capsules with embryos in veliger stage of Mitra (Strigatella) auriculoides 
Reeve, from the Hawaiian Islands. Fig. 12a. c-d, free-swimming veliger: 
Egg capsule of Mitra (Strigatella) pellisserpentis astricta Reeve, fro 
stages; h, blastula stage; i, gastrula stage; j, 


swimming veliger; m, dorsal aspect of free-s 
gaard, 1950, figs. 8-9), 


e-f, shell of free swimming veliger. Fig. 13. 
from the Hawaiian Islands. Fig. 13a. c-g, cleavage 
embryo showing rudiment of shell; k, veliger; 1, ventral aspect of free- 


wimming veliger; n-p, shell of free-swimming veliger larva. (After Oster- 
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organs among the prosobranch groups, and on only a small percentage of living species, would seriously 
upset existing molluscan taxonomy. Any major re-classification of rachiglossate prosobranchs on ana- 
tomical grounds should be delayed until at least half of the known living species in each group have 
been examined. Thiele (1929) advocated anatomical examination of many more species of Mitridae 
before re-arrangement of supra-generic groups. In view of the sporadic occurrence of similar organ 
arrangement within prosobranch groups, and misidentification of species examined by Risbec, this 
author’s re-classification of the Mitridae into Toxoglossa, Muricidae and Nassariidae is not acceptable. 


For penal appendages, see Figs. 3-11. Spawns, development and egg-capsules of Mitridae (Figs. 
12-18) have been described or figured by Ostergaard (1950), Cernohorsky (1966), J. Cate (1968) 


and Wolfson (1969); for mating behavious of Mitra in captivity, see J. Cate (1968). 
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Egg capsules. Fig. 14. Mitra idae Melvill, Mission Point, California (After J. Cate, 1968a, textfigure 8). Fig. 15. Mitra 
(Strigatella) paupercula (Linnaeus), Nakuna, Okinawa. Fig. 15a. Side view of escape hatch on dorsum of egg capsule. 
Fig. 15b. Latero-dorsal view of same. Fig. 16. Cancilla (Domiporta) filaris (Linnaeus), Mauritius. Fig. 17. Ziba 
flammea (Quoy & Gaimard), Mauritius. Fig. 18. Mitra (Strigatella) tristis Brodsrip, Bahia de los Angeles, Mexico. 
Fig. 18a. Top view of capsule (After Wolfson, 1969, figs. 1-2, as Mitra dolorosa Dall). 
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THE RADULA 


rosobranch gastropods has proved an invaluable aid in supra- 
hips within groups of families. Cooke (1920) remarked 
ating the relationship of allied groups and species of 
le to three out of four subfamilies of Mitridae, but 


not to species of Vexillinae, where laterals are simple and sickle-shaped in all genera. In the gee 
subfamilies, the pattern of the rachidians is variable, and of little or no value in classification. T e 
diverse radula patterns of the Mitridae (Figs. 19-156) reflect phylogeny combined with the species 
ecological niche, rather than feeding habits alone as suggested by some writers. T he radula, as used in 
molluscan classification, particularly in the Mitridae, is of great value in the elucidation of subfamilial 
and generic relationships, but of minimal value in species differentiation; the exceptions are very similar 


The interpretation of radulae of p 
specific classification and evaluation of relations 
on the superior value of lateral teeth in estim 
Mitridae. Cooke’s statement is indeed applicab 


TABLE 2 


CORRELATION CHART OF MITRID RADULAE 


Width of radula Length of radula No. of rows of No. of rows of Ratia 
GENUS-GROUP | in % of ribbon in % of shell teeth per 1mm teeth per 10mm Rachiiiawalateraic 
length length ribbon length of shell length ey egal te Pa 

Mitra 9% —37% 6% —21% (10%) 5 — 106 5 — 93 1:1.75 —1:4 
Ptervygia 4% —- 6% 3% — 790 (5%) 60— 65 19 — 46 — 

“Ziba” | 16% — 23% 6% — 15% (11%) ip— thi 16 — 46 | 11.5 —1;2.75 

, ao | 

(Domiporta) 13% — 18% 3% — 6% (4%) 57 — 190 25 —67 1:1.1—1:1.75 
Neocancilla 10% — 14% 6% — 14% (11%) 12— 38 14 — 44 1:1.5—1:1.7 
Scabricola 11% — 16% 13% — 21% (17%) 9— 25 1H.33 1:12:15 
Imbricaria 14% — 24% 6% — 14% (11%) 18— 44 20 — 30 1:1.5 —1:2 
Vexillum 8% —23% 3% — 7% (59%) 29 — 150 15 — 63 | 1.25:1 —2.5:1 
Zierliana | 20% —-25% 7% —10% (9%) 23— 31 16 — 30 1.5:1—2.0:1 


species with different radulae features. There is a distinct correlation of width : 


odontophore, radula-length: shell-length and ratio of rachidians - 


(Table 2). 


Results of radula studies of Mitridae may be found in the works of Troschel 


man (1913), Cooke (1920), Peile (1922, 1936, 1937, 1938) 
(1959), Cernohorsky (1965, 1966) and J. Cate (1967). 


length ratio of the 
laterals in the various mitrid genera 


(1866-1893), Schep- 
), Thiele (1929), Habe (1934), Barnard 
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Radulae (half a row) of Mitridae. Fig. 19. Mitra mitra (Linnaeus), Fiji Islands, intertidal. Fig. 10. M.stictica (Link), 
Fiji Islands, intertidal. Fig. 21. M.cardinalis (Gmelin), Fiji Islands, intertidal. Fig. 22. M.incompta (Lightfoot), off 
Barber’s Point, Oahu, Hawaiian Islands, in 10 fathoms (18 metres). Fig. 23. M.imperialis Roding, Fiji Islands, inter- 
tidal. Fig. 24. M.coffea Schubert & Wagner, Fiji Islands, intertidal. Fig. 25. M.solida Reeve, Twofold Bay, N.S.W., 
Australia (after Peile, 1922b, fig. 1). Fig. 26. M.sigillata Azuma, Enshu-nada, Atsumi Peninsula, Japan, in 50 fathoms 
(92 metres) (after Azuma, 1965, fig. 7). Fig. 27. M.fusiformis sonata Marryat, Mediterranean (after Vayssiére, 1901, 
pl. 3, fig. 5). Fig. 28. M.cornicula (Linnaeus), Messina, Mediterranean (after Troschel, 1867, pl. 6, fig. 5 — as 
M.cornea). Fig. 29. Mitra(Dibaphimitra) florida Gould, off Fisher I., Florida, in 13 fathoms (24 metres) (after Bayer, 
1942, pl. 7, fig. 3). Fig. 30. M.bovei Kiener, Suez (after Cooke, 1920, fig. 15). Fig. 31. M.nigra (Gmelin), Madeira 
(after Troschel, 1867, pl. 6, fig. 6—as M.fusca “Reeve’’). 
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Radulae (ctd.). Fig. 32. Mitra papalis (Linnaeus), Sth. Pacific (after Cooke, 1920, fig. 2). Fig. 33. M.belcheri Hinds, 
Mazatlan, Mexico. Fig. 34. M.barbadensis (Gmelin), St. Croix, Virgin Islands. Fig. 35. MJens (Wood), Venado, Bay of 
Panama. Fig. 36. Mitra(Nebularia) nodulosa (Gmelin), Galeta Point, E. coast of Panama. Fig. 37. M.(N.) nodulosa 
(Gmelin), Varadero, Cuba. Fig. 37a. Rachidian of M.(N.) nodulosa (Gmelin), Bimini Islands. Fig. 38. Mitra idae 
Melvill, Point Conception, California. Fig. 39. M.swainsonii Broderip, off Guaymas, West Mexico (after J. Cate, 1967b, 
fig. 3—as M.zaca Strong, Hanna & Hertlein). Fig. 40. M.badia Reeve, Flinders, Sth. Australia, intertidal. Fig. 41. 
M.glabra Swainson, Redhead, Bendalong, N.S.W., Australia. Fig. 42. M.carbonaria Swainson, Redhead, Bendalong, 


N.S.W., Australia. Fig. 43. M.carbonaria Swainson, High Island, Whangarei Heads, New Zealand, intertidal. Fig. 44. 
M variabilis Reeve, Northwest Island, Queensland, Australia, intertidal. 
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Radulae (ctd.) Fig. 45. Mitra eremitarum ROding, Fiji Islands, intertidal. Fig. 45a. Lateral view of rachidian of 
M.eremitarum Roding. Fig. 46. M.fuscescens Broderip, Kailua Bay, Oahu, Hawaiian Islands. Fig. 47. M.ambigua 
Swainson, Fiji Islands, intertidal. Fig. 48. M_.triplicata Martens, (2 rows), Nth. off Brawa, East Africa, blue clay and 
mud, in 1362 metres (744 fathoms) (after Thiele in Martens, 1904, pl. 9, fig. 63). Fig. 49. M.nivea Broderip, Marau 
Sounds, Guadalcanal, Brit. Solomon Islands. Fig. 50. M.rosacea Reeve, Marinduque I., Philippine Islands. Fig. 51. 
M rosacea Reeve, Kiushio I., Japan. Fig. 52. Mitra(Nebularia)tabanula Lamarck, (full row), Bulacan Bay, Philippine’ 
Islands (after Peile, 1937, fig. 13). Fig. 53. M.(N.)tabanula Lamarck, (full row), Bulacan Bay, Philippine Islands 
(after Peile, 1937, fig. 14). Fig. 54. M.(N.) chrysalis Reeve, Fiji Islands, intertidal. Fig. 55. M. (N.) cucumerina 
Lamarck, Fiji Islands, intertidal, Fig. 56. M.(N.) ferruginea Lamarck, Fiji Islands. intertidal. Fig. 57. M.(N.) frega 
Quoy & Gaimard, Fiji Islands, intertidal. 
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Radulae (ctd.). Fig. 58. Mitra(Nebularia) floridula Sowerby, Fiji Islands, intertidal. Fig. 59. M.(N.)aurora Dohrn, 
off Barber’s Point, Oahu, Hawaiian Islands, in 24 fathoms (S metres) (after J. Cate, 1967b, fig. 5). Fig. 60. M.(N.) 
tornata Reeve, Fiji Islands, intertidal. Fig. 61. M.(N.)straminea A. Adams, off Palm Beach, Florida, in 70 fathoms 
(128 metres). Fig. 62. M.(N.)turgida Reeve, Fiji Islands, intertidal. Fig. 63. M.(N.)aurantia (Gmelin), Fiji Islands, 
intertidal. Fig. 64. Mitra(Strigatella) retusa Lamarck, Fiji Islands, intertidal. Fig. 65. M.(S.)litterata Lamarck, Fiji 
Islands, intertidal. Fig. 66. M.(S.) paupercula (Linnaeus), Fiji Islands, intertidal. Fig. 67. M.(S.) fastigium Reeve, 


Fiji Islands, intertidal. Fig. 68. M.(S.)!uctuosa A. Adams, Taiohae Bay, Nukuhiva, Marquesas. Fig. 69. M.(S.)scutulata 
(Gmelin), Fiji Islands, intertidal. 
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Radulae (ctd.). Fig. 70. Mitra(Strigatella)ticaonica Reeve, Fiji Islands, intertidal. Fig. 71. M.(S.)tristis Broderip, 
Puertecitos, Baja California, Mexico, intertidal. Fig. 72. M.(S.)tristis Broderip, Port Utria, Colombia. Fig. 73. M.(S.) 
auriculoides Reeve, Fiji Islands, intertidal. Fig. 74. M.(S.) pellisserpentis pellisserpentis Reeve, Taiohae Bay, Nukuhiva, 
Marquesas. Fig. 75. M.(S.) pellisserpentis astricta Reeve, Black Point, Oahu, Hawaiian Islands. Fig. 76. M.(S.)colom- 
belliformis Kiener, Rarotonga, Cook Islands, intertidal. Fig. 77..(S.)decurtata Reeve, Niue Island, intertidal. Fig. 
78. Mitra(Dibaphus)edentula Swainson, Polynesia (after Cooke, 1920, fig. 4). Fig. 79. Charitodoron pasithea Tomlin, 
off Cape Natal, Sth. Africa, in 440 fathoms (805 metres) (after Barnard, 1959, fig. 1lc—as M.(Dibaphus) bathybius 
Barnard). Fig. 80. Pterygia nucea (Gmelin) (full row), Fiji Islands, intertidal. Fig. 81. Pterygia scabricula (Linnaeus), 
(full row), Fiji Islands, intertidal. Fig. 82. Pterygia crenulata (Gmelin), (full row) (after Thiele, 1929, fig. 404). 
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Radulae (ctd.). Fig. 83. ?Ziba flammea (Quoy & Gaimard), Mauritius. Fig. 84. ?Ziba bacillum (Lamarck). Fiji Islands, 
intertidal. Fig. 85. ?Ziba fulgetrum (Reeve), Fiji Islands, intertidal. Fig. 86. Subcancilla malleti (Petit de la Carenee). 
Fiji Islands, intertidal. Fig. 87. S.annulata (Reeve), Mataiea, Tahiti. Fig. 88. S.fammigera (Reeve), Durban, Sth. 
Africa (after Cooke, 1920, fig. 11). Fig. 89. Sinterlirata (Reeve), off Yule I., Gulf of Papua, Papua. in 26 fathoms 
(48 metres). Fig. 90. S.ineata (Broderip), Panama Bay, Panama. Fig. 91. S.attenuata (Broderip), Bacochibampo, West 
Mexico, in 20 fathoms (37 metres) (after J. Cate, 1967b, fig. 8—as M.(C.)hindsii Reeve). Fig. 92. S. verrucosa 
(Reeve), Mauban, Quezon, Philippine Islands (after J. Cate, 1967b, fig. 7), 
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Radulae (ctd.). Fig. 93. Imbricaria conularis (Lamarck), Fiji Islands, intertidal. Fig. 94. J.olivaeformis (Swainson), 
Fiji Islands, intertidal. Fig. 95. Z.vanikorensis (Quoy & Gaimard), Marau Sound, Guadalcanal, Brit. Solomon Islands. 
Fig. 96. I.punctata (Swainson), Fiji Islands, intertidal. Fig. 97. J.conovula (Quoy & Gaimard), Cocos-Keeling I., Indian 
Ocean (after Orr-Maes, 1967, fig. 4B —as J.virgo Broderip). Fig. 98. I.bicolor (Swainson), Le Goulet, Mauritius. 
Fig. 99. Cancilla (Domiporta) filaris (Linnaeus), Fiji Islands, intertidal. Fig. 100. C.(D.) aerumnosa (Melvill), Sth. 
Africa (after Barnard, 1959, fig. lla). Fig. 101. C.(D.) granatina (Lamarck), Marau Sound, Guadalcanal, Brit. Solomon 
Islands. Fig. 102. C.(D.) carnicolor (Reeve), Fiji Islands, intertidal. Fig. 103. C.(D.) praestantissima (ROding), Marau 
Sound, Guadalcanal, Brit. Solomon Islands. 
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Radulae (ctd.). Fig. 104. Neocancilla papilio (Link), Fiji Islands, intertidal. Fig. 105. N.papilio (Link), Waianae, 
Oahu, Hawaiian Islands. Fig. 106. N.clathrus (Gmelin), Fiji Islands, intertidal. Fig. 107. N.clathrus (Gmelin) Kailua 
Bay, Oahu, Hawaiian Islands. Fig. 108. N.takiisaoi (Kuroda & Sakurai in Kuroda), 1 mile N.W. of Pitcairn Island, 
‘stone and coral rubble, 55-65 fathoms (101-119 metres). Fig. 109. N.waikikiensis (Pilsbry), off Makua, Oahu, 
Hawaiian Island, 7-8 fathoms (13-15 metres). Fig. 110. Scabricola(Swainsonia) fissurata (Lamarck) Riviere Noire, 
Mauritius, 17 fathoms (31 metres). Fig. 111. S.(S.)casta (Gmelin), Fiji Islands, intertidal. Fig. 112. S.(S.)ocellata 


Seutisenh, BMAckay, Ae eat t 
‘ hacen iam ay, Queensland, Australia, intertidal. Fig. 113. S$.(S.)newcombii (Pease), Kailua Bay, Oahu, 


Radulae (ctd.). Fig. 


114. Scabricola(Swainsonia) fusca (Swainson), Le Goulet, Mauritius. Fig. 115. S.(S.) fusca 
(Swainson), Fiji Islands, intertidal. Fig. 116. Scabricola(Scabricola) variegata (Gmelin), Fiji Islands, intertidal. Fig. 
117. S.(S.)desetangsii (Kiener), off coast of Cabcaban, Bataan, Luzon, Philippine Islands. Fig. 118. S.(S.)desetangsi 


(Kiener) Mauritius. Fig. 119 & 119a. S.(S.) padangensis (Thiele), Fiji Islands, intertidal. Fig. 120. S.(S.)coriacea (Reeve), 
Indonesia, 22-57 metres (12-31 fathoms) (after Schepman, 1913, pl. 23, fig. 4). 
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Radulae (ctd.). Fig. 121. Vexiilum(Vexillum) plicarium (Linnaeus), Fiji Islands, intertidal. Fig. 121a. Latero-dorsal 
view of rachidian. Fig. 122. V.(V.)rugosum (Gmelin), Hazelwood I., Whitsunday group, Queensland, Australia. Fig. 
123. V.(V.)coccineum (Reeve) (after Azuma, 1965b, pl. 5, fig. 3 —as V.ornatum coccineum Reeve). Fig. 124. V.(V.) 
gruneri (Reeve), Fiji Islands, intertidal. Fig. 125. V.(V.)subdivisum (Gmelin), Singapore (after Peile, 1922b, fig. 2 — 
as V.costellaris Lamarck). Fig. 126. V.(V.)taeniatum (Lamarck), Akuilau I.. Fiji Islands (after J. Cate, 1967b, fig. 9). 
Fig. 127. V.(V.)isaoi (Kuroda & Sakurai in Kuroda), Japan (after Azuma, 1965b, pl. 5, fig. 14). Fig. 128. Vexillum 
(Costellaria)sanguisugum (Linnaeus), Port Blair, Andaman Islands (aiter Peile, 1936, fig. 11). Fig. 129. V.(C.) semi- 
fasciatum (Lamarck), Fiji Islands, intertidal. 
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Radulae (ctd.). Fig. 130. Vexillum(Costellaria) polygonum (Gmelin), Kashiwajima, Tosa, Japan. Fig. 131. V.(C.) 
exasperatum (Gmelin), Fiji Islands, intertidal. Fig. 132. V.(C.)cadaverosum (Reeve), Fiji Islands, intertidal. Fig. 133. 
V.(C.)cruentatum (Gmelin), Saleyer, Indonesia (after Schepman, 1913, pl. 23, fig. 7). Fig. 134. V.(C.)collinsoni (A. 
Adams), Japan (after Habe, 1943, pl. 3, fig. 13). Fig. 135. V.(C.)spicatum (Reeve), Japan (after Azuma, 1965b, pl. 
5, fig. 2). Fig. 136. V.(C.)spicatum (Reeve), Indonesia, 9-45 metres (5-25 fathoms) (after Schepman, 1913, pl. 23, 
fig. 8). Fig. 137. V.(C.) fuscoapicatum (E. A. Smith), Japan (after Habe, 1958, pl. 3, fig. 4— as Mitropifex bronni 
Dunker). Fig. 138. V.(C.)sculptile (Reeve), Inhaca I., Delagoa Bay, Sth. Africa (after Barnard, 1959, fig. 11d). 
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Radulae (ctd.). Fig. 139. Vexillum(Pusia) cancellarioides (Anton), Fiji Islands, intertidal. Fig. 140. V.(P.)luculentum 
(Reeve), Fiji Islands, intertidal. Fig. 141. V.(P.) patriarchalis (Gmelin), Fiji Islands, intertidal. Fig. 142. V.(P.) cavea 
(Reeve), Taiohae Bay, Nukuhiva, Marquesas. Fig. 143. V.(P.)consanguineum (Reeve), Fiji Islands, intertidal. Fig. 
144. V.(P.) patula (Reeve), South Africa (after Barnard, 1959, fig. 11f), Fig. 145. V.(P.) patula (Reeve), Durban, 
Sth. Africa (after Peile, 1922b, fig. 4—as Pusia merula Sowerby). Fig. 146. V.(P.)inermis (Reeve), Japan (after 
Habe, 1943, pl. 3, fig. 10) —as Pusia hizenensis Pilsbry). Fig. 147. V.(P.)australis (Swainson), N. Tasmania (after 
Cooke, 1920, fig. 18). Fig. 148. V.(P.)tricolor (Gmelin), Malta (after Peile, 1922b, fig. 5). Fig. 149. Austromitra 


rubiginosa (Hutton), N. of Tutukaka Beach, Nth. Island, New Zealand, intertidal. Fig. 150. A.capensis (Reeve), Sth. 
Africa (after Barnard, 1959, fig. 11e). 
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Radulae (ctd.). Fig. 151. Thala jeancateae Sphon, off Tagus Cove, Albemarle L,, Galapagos Islands, 50-60 fathoms 
(92-110 metres) (after Sphon, 1969, fig. 1). Fig. 152. T.todilla (Mighels) (after Thiele, 1929, fig. 394 as P.(Thala) 
simulans Martens). Fig. 153. T.gratiosa (Reeve), San Luis Gonzaga Bay, Gulf of California, intertidal (after McLean, 
1967, fig. 1 as Mitromica solitaria C. B. Adams). Fig. 154. Zierliana woldemarii (Kiener), off coast of Cabcaban, 
Bataan, Luzon, Philippine Islands. Fig. 155. Zéerliana anthracina (Reeve), off coast of Cabcaban, Bataan, Luzon, 
Philippine Islands. Fig. 156. Thala exilis (Reeve), Japan (after Habe, 1943, pl. 3, fig. 11—as Thala ogasawarana 


Pilsbry). 
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CHROMOSOME STUDIES 


ee yllusc: ssification deserve some 
The results of chromosome studies and their impheation bechipe me as that indications exist 
mention despite the lack of data for the Mitridae. Menzel : ee F See Eva sbe ai amcEtene in 
that chromosome numbers are constant within molluscan families, me Sane Magee cet thtin | 
systematic studies. Menzel’s results unfortunately do not Ma ei a of marine molluscs, but also in 
numbers may not only be constant in different families and orc seus, family Mytilidae, Order Fili 
marine and terrestrial molluscs. In the species Mytilus edulis a aes SE i Cee, 
branchia, the chromosome number is n=12; the same count has Stee tes fettesniul’ senile Sneciex 
robustum (Solander), in the family Cardiidae, Order Ea eat oe Pot ree eec aan 
of the same genus and family may have a different chromosome coun (L ; ys SEUNG 
number at meiosis of the terrestrial mollusc Cochlicedla acuta ee mn ae orm pater 
n=23, which equals the number recorded for the marine pelecypod : et) 1cO ad pho ed doy rig 9 
| thin a family or within different 
Results seem to indicate that chromosome numbers may be constant wl =k ae 
families and orders of both marine and terrestrial molluscs, but may also differ within specie 


same genus and family. 
THE PROTOCONCH 


The value of the gastropod protoconch as a diagnostic character in Mollusca has been discussed by 
several authors. Iredale (1911), Finlay (1931) and Laseron (1951), believed the features of the 
protoconch to be of superior value in classification, and contended that no two species are congeneric 
which have a different type of protoconch. Other writers disagreed with the preceding statement, 
rightly claiming that if this dictum were to be followed to its logical conclusion, chaos in taxonomy 
and incongruous results would be the outcome. 


Dall (1889a, 1924), found nuclear characters to be of little absolute systematic value since a 
gastropod protoconch classification would produce preposterous combinations of dissimilar. and separa- 
tion of similar, things. B. Smith (1907) was convinced that the pbrotoconch as a means of generic 
discrimination had been greatly exaggerated. 


Kesteven (1912) in 4 study of the gastropod protoconch. found that only those characters which 
reflect phylogenetic relationships may safely be used for taxonomic purposes, and that those most 
liable to variation are the most untrustworthy. He found the features of the gastropod protoconch to 
be plastic to environment, and unsuitable for either correlation or Segregation. He pointed out that. as 
a taxonomic feature, the protoconch is practically worthless, and is liable and has sometimes proven 
to be, very misleading, due to the fact that its various forms have arisen from factors other than 
phylogenetic; only the radula has any real claim to be regarded as of phylogenetic significance. 


Cossmann (1906) remarked that studies of the protoconch revealed results inadmissable for taxo- 
nomic classification, as long as they were based on non-objective interpretations, 


B. Smith (1945) summarized the results of his study by Stating that “the characters of the 
protoconch are relatively uniform in some natural groups (Fusinus, Busycon) 
In some other natural groups (Ficus, Conus, Athleta, Eucithara, Colus, etc.), 


Lemche (1948) remarked on the development of two different types of 
and the resulting confusion if one species were placed in two genera. 


. Dell (1965) believed that the systematic value of the protoconch must take an important place 
in classification since protoconch features have been used in the past in molluscan classification by 
New Zealand and Australian workers. The author commented “that the structure of the protoconch 


in conjunction with the sum of other Systematic characters assists greatly in determining eeneric 
relationships”. ’ Ray 


, but may differ widely 


apices in a single species, 


Personal observations of protoconchs of tropical gastropods 
results which disprove an absolute diagnostic importance for the 
not render it utterly superfluous in classification. Specimens ) 
water of the intertidal zone occasionally displayed a differen 
unquestionably the same species dredged from. deeper water 
used here, the difference is not indicated by the number of eg 
the direction of coiling and size of the primary nuclear whorl 
species after metamorphosis had a different protoconch: a 


inclusive of Mitridae have yielded 
Protoconch, but at the same time do 
of a mitrid species collected in shallow 
t type of protoconch than specimens of 
When the term “different protoconch”’ is 
clear whorls or size of coiling, but rather 
It was found that some veligers of a 
similar observation has been made in 
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Volutidae. It is to be assumed that any changes in protoconchal features take place during the 
embryonic stage, which is undoubtedly effected by environment. The developmental stage may be 
retarded or accelerated in species living in deeper water, with the resulting changes in the protoconch 
structure in comparison to shallow water populations. Juvenile shells may have twice as many nuclear 
whorls as adult specimens, and species with generally a straight protoconch will occasionally develop 
a tilted protoconch. On the whole, however, Mitridae, apart from a few vexilline and extinct genera, 
have a fairly uniform type of conoidal protoconch (Figs, 157 - 179) with smooth, glassy nuclear whorls. 


177 178 179 


Protoconchs of Mitridae. Fig. 157. Mitra nivea Broderip. Fig. 158. J/.badia Reeve. Fig. 159, Subcancilla attenuata 
(Broderip). Fig. 160, Sinterlirata (Reeve). Fig, 161, Cancilla( Domiporta) stranger Angas. Fig. 162. C.(D,) filaris (Lin- 
naeus), Fig. 163. C.(D.)carnicolor (Reeve). Fig. 164. Neocancilla clathrus (Gmelin), Fig. 165, Scabricola( Scabricola) 
desetangsa? (Kiener). Fig. 166. Scabricola( Swamsonia) fissurata (Lamarck), Fig. 167, Imbricaria conularis (Lamarck), 
Fig. 168. Pterygia nucea (Gmelin). Fig. 169, Vexillum(Costellaria)cophinum (Gould). Fig. 170. V.(C.)nodospiculum 
Cernohorsky. Fig, 171. V.(C.)exasperatum (Gmelin), Fig. 172. V.(C.)etremoides (Finlay). Fig. 173. Vexillam ( Pusia) 
australis (Swainson). Figs. 174 & 175. V.(P,)tricolor (Gmelin). Fig. 176. V.(P.)wandoense (Holmes). Fig. 177. Thala 
foveata (Sowerby, Fig, 178. Austromitra bucklandi (Gabriel. Fig. 179. A.rubigimosa (Hutton). 
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ous, Zemacies and Rugobela, 


“ Austrocla 
rid genera hardly be claimed to reflect 


é.e , Zhe the tur 

The similarity of some mitrid protoconchs to , an ameceata 
eles of the Mis alae Sa ts Sian sa eae protoconch development and any 
tionship. It would be reasonable bl ge, and that environment 
deeeetctonite she in the embryonic rather than post-embryonic staf 
plays an important part in the early developmental stages. 


/ an 
From all evidence on hand, it can be concluded that there ¢ 


“different protoconch” rule, nor can the proteconch be regarded Peer atactee tel Eroroinentls 
croups with a relatively uniform type of protoconch, the appeata “+ 


; el, ‘ation in protoconch structure 
different protoconch should be regarded as an unnatural uate ee pit Sei Bi Paar sectit, 
within species due to environment or changes in the developmenta 3 Sie animal pattern, would not 
Two species with similar shell-characters, anatomy, radula a ete gaa alee nine ieateconch 

; ch features. | ; 
i asis of differences in protoconc « SA 
qualify for separation on the basis of far erculum in operculate g astropods: useful in 
in classification is probably on a par 1n value with the op 


. tained 4 i.e, Conidae). 
some groups (i.e. Turridae) but completely useless in others (1.e | 


be no strict application of the 
f absolute systematic value. In 


GEOGRAPHICAL DISTRIBUTION AND PHYLOGENY 


Three of the four subfamilies of Mitridae were already represented during U pper C ces al nw 
Paleofusimitra Sohl, from the Upper Cretaceous of the Gulf Coastal plain of Mississippi, 1s one oF the 


earliest mitrine genera still retaining some fasciolarid features. Mesorhytis Meek, a once widely 


distributed Upper Cretaceous-Paleocene genus, is possibly the forerunner of the Vexillinae; species have 


been recorded frem Upper Cretaceous deposits of Europe. India and S.E. United Bates: ] initrd 
(Sohlia) conoidea (Matheron), from the Turonian, Upper Cretaceous of France, is an ancentral stock 
of Imbricaria. The mitrid genera Dentimitra, Fusinitra and Pseudocancilla, made their appearance 
during the Paleocene and early Eocene, but did not survive the Oligocene. During Miocene times, the 
majority of surviving genera were already represented, and species of the Vexilline subgenus 5 ostellarta 
were particularly numerous and widely distributed; they flourished in Europe. the Caribbean, India, 
Indonesia and the Pacific Islands, and were also represented in 5.E. Australia and New Zealand. Species 
of Cancilla, Ziba, Costellaria, Thala and Imbricaria died out in Europe during Pliocene and Pleisto- 
cene times, but some of the species have survived in West Africa. Only the genera Mitra and Pusia 
survive in the Mediterranean region. The genus Mitra is still widely distributed, but species of 
Zierliana, Vexillum, Scabricola, Pterygia and Dibaphus are confined to the Indo-Pacific region. Austro- 
mitra, a genus of temperate water vexilline species, is restricted to Southern Australia, New Zealand 
and South Africa; in South America, the genus became extinct. Species of the genus Tala survive in 
the Indo-Pacific, Caribbean and the Eastern Pacific. Charitodoron, a group of plaitless, bucciniform 
deep water mitrine species, is confined to South Africa. Dibaphimitra, a subgenus ancestral to Dibaphus, 
contains a small group of inflated, pterygiaeform species with less numerous columellar folds and a 
wider aperture, Dibaphimitra was represented in the Miocene of Europe and S.E. Australia, and the 
Pliocene of Indonesia. One species from Florida and the Caribbean, i.e. Mitra florida Gould, and 
2 probable Indo-Pacific species, i.e. M.rossiae Reeve and M.a/bina A. Adams, are the only surviving 
members of Dibaphimitra. The hypothetical phylogeny is shown in Fig. 180. 


Woodring (1966), in a study of the Panama land bridge as a sea barrier to molluscan dispersal, 
remarked on the absence of a land bridge during all of the Tertiary; the barrier, however, was in full 
operation during the early Pleistocene. The similarity of Recent species of the Eastern Pacific and 


Caribbean provinces, suggest a common ancestry during the existence of the Tertiary Caribbean 
province. The four Eastern Pacific-Caribbean mitrid analogues are as follows: 


Eastern Pacific Caribbean 
M.swainsonii antillensis Dall 
M.barbadensis (Gmelin) 
M.nodulosa (Gmelin) 

7 foveata (Sowerby) 

. The large Cancilla s.str. were well represented during Mio- 
tiary Caribbean province. Only a few, moderatel 
region, West Africa and Uruguay, but they becar 


Mitra swainsonti swainsonii Broderip 
M.effusa Broderip 

M .nucleola Lamarck 

Thala gratiosa (Reeve) 


sR ag PY 
Pliocene times in Europe and the Ter- 
Vy deep water species survive in the Sino-Japanese 
né extinct in the Caribbean region. 
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Fig. 180. Hypothetical phylogeny of the family 


28 
NEW TAXA PROPOSED 


J Cretaceous of France. 
Sohlia n.subgen.—Type species Mitra conoidea Matheron, 1842. Upper 


: : rae ecent, Caribbean. 
Dibaphimitra n.subgen.—Type species Mitra florita Gould, 1856. R 


-Pacific 
‘ , epee 71. Recent, Indo-Pacific. 
Domiporta n.subgen.—Tvpe species Voluta filaris Linnaeus, 17 


nny : n H. C. Lea, 1841). 
Cancilla( Domiporta) gloriola nom.subst.pro Mitra gracilis Reeve, Leta 


Recent, Philippines. 


li rebraeformis Vi 889. (non Conrad, 
Vexillum (Costellaria) kalimnanense nom.subst.pro Mitra terebraeformis Tate, 1889. ( 
1848). Pliocene of Victoria, S.E. Australia. 


1; fp ‘ate, 1889. n Speyer, 1862; 
Vexillum(Costellaria) lacertosum nom.subst.pro Mitra pauct ostata ee ee pes ( 
nec Uromitra paucicostata Bellardi, 1887). Miocene of Victoria, 5.f. ‘us a. 


LIST OF RECOGNISED GENERA AND SUBGENERA IN THE FAMILY MITRIDAE 
(Asterisks indicate fossil genera and subgenera. ) 


Subfamily Mirrinar Swainson, 1831 


Genus Mitra Lamarck, 1798. 


Subgenus Mitra s.str. Lamarck, 1798. Eocene-Recent: Cosmopolitan. 


: : . : : Pen as rei ir» 
Subgenus Nebularia Swainson, 1840. Eocene-Oligocene: Europe; India; Eastern Pacific; 
Miocene: Caribbean; India; Indonesia; New Zealand. Pliocene-Recent: Caribbean; 
Eastern Pacific; Indo-Pacific. 
* Subgenus Eumitra Tate, 1889. Miocene-Pliocene: Australia; New Zealand. 


Subgenus Dibaphimitra Cernohorsky, 1970 (herein). Miocene: Europe; 5.E. Australia; 
Pliocene-Recent: Caribbean; Indo-Pacific. 


Subgenus Dibaphus Philippi, 1847. Miocene: Caribbean. Recent: Indo-Pacific. 


Subgenus Strigatella Swainson, 1840. Miocene: Caribbean; Indonesia. Recent: Eastern 
Pacific; Indo-Pacific. 


* Genus Paleofusimitra Sohl, 1963. Upper Cretaceous: S.E. United States. 
Genus Charitodoron Tomlin, 1932. Recent: South Africa. 


* Genus Dentimitra Koenen, 1890. Paleocene-Oligocene: Europe; United States; Indonesia. 


Subfamily CYLINDROMITRINAE Cossmann, 1899 


Genus Pterygia Roding, 1798. Pliocene-Recent: Indo-Pacific. 


Subfamily IMBRICARIINAE Troschel, 1867 


Genus J/mbricaria Schumacher, 1817. 


Subgenus I mobricaria s.str. Schumacher, 1817. Miocene: Chile. Pleistocene: Europe, Recent: 
Indo-Pacific; West Africa. | 


EN a CY > x iss - , _ = 
Subgenus Sofiia Cernohorsky, 1970 (herein). Upper Cretaceous: Europe 


Genus Scabricola Swainson, 1840. 


Subgenu VIC j ‘ \T; 
Subgenus Scabric ola s.str. Swainson, 1840, Miocene: Indonesia. Pliocene: Indonesia; New 
Hebrides. Recent: Indo-Pacific. mele 


Subgenus Swainsonia H. & A. Adams, 1853. Recent: Indo-Pacific 


a 


Genus 


Genus 


Genus 


Genus 


Genus 


Genus 
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Pseudocancilla Staadt in Cossmann, 1913. Paleocene: Europe. 

Subcancilla Olsson & Harbison, 1953. Miocene: Caribbean; Indo-Pacific. Pliocene-Recent: 
Eastern Pacific; Indo-Pacific. 

Ziba H. & A. Adams, 1853. Miocene-Pliocene: Europe. Recent: West Africa; ? Indo-Pacific. 


Cancilla Swainson, 1840. 


Subgenus Cancilla s.str. Swainson, 1840. Miocene: Europe; Caribbean; Indo-Pacific; S.E. 
Australia. Pliocene: Europe: Indo-Pacific. Recent: West Africa; E. coast Sth. America; 
Indo-Pacific. 


Subgenus Fusimitra Conrad, 1855. Eocene-Oligocene: United States. 
Subgenus Domiporta Cernohorsky, 1970 (herein). Miocene-Pliocene: Indonesia. Recent: 
Indo-Pacific; S.E. Australia. 


Neocancilla Cernohorsky, 1966. Recent: Indo-Pacific; West Africa. 


Subfamily VEXILLINAE Thiele, 1929 


Mesorhytis Meek, 1876. Upper Cretaceous: Europe; India; N. & S.E. United States. Paleo- 
cene: N. United States. 

Vexillum ROding, 1798. 

Subgenus Vexillum s.str. ROding, 1798. Pliocene - Recent: Indo-Pacific. 


Subgenus Costellaria Swainson, 1840. Eocene-Miocene: Cosmopolitan. Pliocene-Recent: 
Europe; Caribbean; S.E. Australia; Indo-Pacific. 


Subgenus Pusia Swainson, 1840. Eocene: Europe. Oligocene: Indonesia. Miocene: Europe; 
Caribbean; Indonesia. Pliocene: Europe; Indo-Pacific. Recent: Mediterranean; East 
Atlantic: Caribbean: Indo-Pacific. 


Austromitra Finlay, 1927. Miocene: Austral-Neozelanic region. Pliocene: Austral-Neozelanic 
region; Patagonia. Recent: Austral-Neozelanic region; South Africa. 


Zierliana Gray, 1847. Miocene: Indonesia. Recent: Indo-Pacific. 


Thala H. & A. Adams, 1853. Miocene: Europe. Recent: Caribbean; Eastern Pacific; Indo- 
Pacific; ? East Atlantic. 
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SYSTEMATICS 


CLASS GASTROPODA 
SUBCLASS PROSOBRANCHIA 


ORDER NEOGASTROPODA 
SUBORDER RACHIGLOSSA Gray, 1853 


SUPERFAMILY VOLUTACEA Fleming, 1822 
Famity MITRIDAE Swainson, 1831 


en « ans Adams. 1853—ex Mitranae 
1831. Mitridae Swainson, Zool. Tllust., ser. 2, 1: pls. 49, 50, 54 (nom. transl, H. & A. Adams, 
Swainson, 1831), 
1847. Mitrina Gray, Proc, Zool. Soc. Lond., 17: 141. 


1853, Mitridae H. & A. Adams, Gen. Rec. Moll., 1: 167. } Radi rydayh 
1887. Turritidae Gray, Guide syst. dist. Moll. Brit, Mus. p. 23 (for Turris Montfort, 1810 (non Koding, B16) = 
Vexillum Roding, 1798; not available, art, 11c and 63 of ICZN). 


1861, Turriculidae Carpenter, Ann. Rept. Smiths. Inst. Gen. App. p. 178 (or ete SR ee & auctt. (non 
Schumacher, 1817) = Vexillum Réding, 1798; not available, art. Ie and 63 of ICAN), 


1867. Mitracea Troschel, Geb. Schnecken, 2: 66. 

1869, Strigatellacea Troschel, Geb. Schnecken, 2: 102. 

1886. Mitridatae Jousseaume, Le Naturaliste, p. 221. 

1889. Mitraeidae Locard, Exp. Sci. Trav. Talisman, 1: 150, 

1890. Mitroeidea Locard, L’Echange Rev. Linn., 6 (61): 109. 

1916. Nitridae Ayres, Cat. Conch. Exot. Coimbra, 1; 90. 

1929. Vexillidae Thiele, Handb. syst. Weicht., 1: 337. 

1951. Mitrariidae Carcelles & Williamson, Rev. Inst. Nac. Cienc. Nat. Argent., 2 (35): #01. 


SHELL: Small to large, 5-170mm, fusiform to cylindrical, teleoconch of 5-13 convex or angulate 
whorls, protoconch of 1-34, smooth, often glassy nuclear whorls; protoconch generally conical, non- 
mamillate, but tending to be somewhat papillose in Austromitra. Surface rarely smooth, spiral 
sculpture of grooves, striae, cords, nodes or pits, axial sculpture of folds, ribs, granulations or growth 
striae; sutures distinct or obsolete, coronate in some species. Labial lip thin or thick, occasionally 
calloused, simple, crenulate or dentate, aperture wide or narrow, labrum smooth or lirate; columella 
with 3-10 folds in all Recent genera with the exception of Charitodoron which is edentulous: two 
fossil genera have only 1-2 columellar folds. Columella generally calloused and with a callus pad on 
the parietal wall in Vexillinae. Siphonal canal long or short, straight or recurved, siphonal notch 
generally distinct. Operculum is absent. 


ANIMAL: Animal with a moderate or large foot, bluntly truncated anteriorly, pointedly rounded pos- 
teriorly; in sand-dwelling species, the foot extends beyond the apex of the shell. Mantle thin, papillae 
absent; siphon long or short, thick or slender, simple at distal end. Eves simple, pupil unicoloured 
or ringed, eyes situated near extremity of the broad base of the tentacles. Proboscis long or short, 


tentacles pointed. The animal of the South African deep water genus Charitodoron Tomlin, has no 
visual organs, according to Barnard (1960) 


Some species of Mitridae discharge, when disturbed. 


Gp, . a dark purple protective mucus (i.e., 
dibromindigotin), which has considerable staining properties, | 


but is not harmful to humans. 


The living animal of Mitridae has a colour pattern which is peculiar to a species. Variability of 
animal pattern is very slight indeed, and far less subject to changes than the shell itself. It is an 
invaluable tool in the elucidation of relationships of morphologically similar species 


Attacks upon species of Mitridae are fairly fr 
molluscan predators more frequently : 
main predators, and they drill perfect 
penultimate and antepenultimate whorl 


equent, and sand-dwelling species fall prey to 
than rock-dwelling species, Naticidae and Muricidae are the 
y round holes up to 3mm in diameter on the periphery of the 
8. Bursidae and Cymatiidae will also attack species of Mitridae. 
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ANATOMY: Animals are dioecious, the penis is variable but generally curved and pointed, and situated 
behind the right tentacle; in life, the penis lies entirely under the mantle, facing towards the 
apex of the shell. Proboscis is either long or short, containing an odontophore which is secured to 
the wall by a pair of nerve tissues. Salivary glands are paired or coalescing, parts of the hypobran- 
chial gland are modified for the secretion of dibromingotin; ducts are short. A venom gland is present 
in species of 3 subfamilies; its presence has not been confirmed in the Cylindromitrinae. The venom 
gland is long and slender, pointed, smooth and extendable through the proboscis. In Neocancilla 
clathrus (Gmelin), the gland measured 19.0mm in an animal with a shell 33.0mm in length. During 
an experiment conducted by Mrs. V. Orr-Maes at the Academy of Natural Sciences in Philadelphia, 
a specimen of the Caribbean Thala foveata (Sowerby) was observed killing a mollusc with its 
extendable venom gland. Since the tip of the venom gland is free of barbs or other puncturing 
device, the actual mechanics of killing the prey are a matter for conjecture. 


KADULA: The radula is of the rachiglossan type, consisting of various patterns in different genera; 
the formula is 1-1-1 for all subfamilies, with the exception of Cylindromitrinae which have a 0-1-0 
formula. The loss of laterals may be considered a step towards specialization; the more ancient 
Mitrinae still retain broad multicuspid laterals. The buccal mass is smallest in the genera Pterygia, 
Vexillum and Domiporta (4-5% of shell length), and is considerably longer in all other genera 
(9-17% of shell length). The odontophore is variable in colour, but generally translucent white, 
yellow, amber or rusty-brown. The rachidians range from unicuspid to multicuspid, while laterals are 
undergoing a reduction from the broad, multicuspid pattern of Mitra s.str. to the less broad and few- 
cusped laterals of Scabricola and simple, “sickle-shaped” laterals of the Vexillinae. A similar diversity 
in radula pattern may be observed in the Volutidae, where characters vary from the multicuspid 
rachidian of Voluta s.str., tricuspid rachidian of Awlica and Cymbiola, to the unicuspid rachidian 
of Amoria. 


Spawn: Rock dwelling mitrids deposit egg capsules on the underside of rocks and coral boulders, 
while sand-dwelling species deposit their spawn in weed. Egg capsules are deposited in loose asym- 
metrical clusters on a hard substratum or in tightly packed egg-clusters on sea-weed. The egg capsules 
are generally claviform, with 15-100 capsules per cluster, and with 100-500 white, cream-coloured or 
translucent-yellow eggs in each capsule. According to Ostergaard (1950), Mitridae have a free- 
swimming veliger larva, reaching the free-swimming stage 2 weeks from the date of incubation; an 
operculum is present in the veliger stage, but disappears in the adult stage. T he loss and absorption 
of the veliger operculum has also been observed in the taenioglossate Cypraeidae. 


Eco.tocy: Mitridae are either found buried in clean, muddy or silty coral sand, or inhabit the under- 
side of rocks and coral boulders or cracks and crevices of coral reefs. About 85% of the known Recent 
species live within the intertidal zone, while a small minority live beyond the littoral zone to a depth 
of 1,465 metres (800 fathoms). In deeper water, specimens of Mitridae are dredged on coral rubble, 
sand or mud substratum. Mitridae are primarily carnivorous, although radular evidence suggests a 
divergence of feeding habits. The radula of sand-dwelling mitrids would appear to be particularly 
suitable for a tearing and shredding mode of feed’ng; in rock and coral dwellers, the broad and 
multicuspid surface of the plates would permit a wide coverage of the solid substratum during the 
feeding process. The rock dwellers are probably detritus feeders, subsisting on microorganisms attached 
to the hard substrate. In the Vexillinae, the anterior, fully formed rows of rachidians show only 
slight wear, but the sickle-shaped laterals are often broken and even missing; in Mitrinae, all cusps 
of the first dozen or more rows of teeth are worn down to the base of the cusps. 

Sand-dwelling species are attracted to carrion, and flourish in areas of intertidal lagoons where 
food remains, particularly those of fish, are regularly discarded; the population density drops appre- 
ciably on either side of the “food-dump”, 

Sand-dwelling species of Mitridae bury themselves 50 - 100mm beneath the sand surface, and 
become active at the turn of the tide and at night; the tracks left in the sand by the larger species 
are quite prominent, moderately straight or irregular. 


Locomotion: Locomotion is achieved by waves of contraction along the foot and directed anteriorly; 
the rapid, undulating rippling of the foot is also visible on the anterior dorsal section of the foot. 
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Yh imen 25mm in 
i¢ ‘ rapid; a specimen 4- 

The speed of forward movement on a sand substratum 1s moderately rap 


length can cover a distance of 32mm in 10 seconds, 


n. living in warm and temperate waters of 
J 


GEOGRAPHICAL DISTRIBUTION: Mitridae are cosmopolita t atinulle 42°N-to 42°S. 


both hemispheres, in all major geographical provinces from 


STRATIGRAPHICAL RANGE: Upper Cretaceous—Recent. 


SuprAMILy MItTRINAE Swainson, 1831 


r ins 340—ex Mitrianae, Mitranae, 
1831. Mitrinae Swainson, Zool, IIlust., ser. 2, 1: pls. 49, 50, 54 (nom. corr. Swainson, 1840 ' 


Mitriana). 
1840. Mitrinae Swainson, Treat. Malac., p. 98 (nom, corr.). soho Patt bs oRICANT: 
1887. Orthomitrinae Bellardi, Mem. R. Accad. Sci. Torino, 38: 79 (not available—art. 116 a Rie ae 
1899. Pseudomitrinae (pars) Cossmann, Ess. paléoc. comp., 3; 151 (not aac fie and 05°60 ere? 
1951, Mitrariinae Carcelles & Williamson, Rev. Inst. Nac. Inv. Cienc. Argent., 2 (5): 301, 


; . h ? 

Shell small to large, 5 - 170mm, solid, smooth, or plicate, striate ci en Sian Naa 
paucispiral and conical in Recent species, variable in fossil species. 5 aes pao kere 
interior of aperture always smooth in Recent and fossil Mitrinae, wit ote Or SiN A 
Nebularia species with “pseudo-lirae” on the labrum. _Columella eae net a ee fold the 
ing, siphonal notch distinct, columella with 3-10 oblique, close-set fo oe rs x eh a Be 
largest and strongest; siphonal canal short or produced, Periostracum thick or thin, ve gz 
present. 


The animal has a shorter siphon and smaller foot than Vexillinae, the buccal mass, vail is 
generally larger and the proboscis longer in Mitrinae. Apart from the type species and a few other 
large mitrids, Mitrinae are predominantly rock and coral dwellers. 


The radula of the Mitrinae is the prototypic mitrid radula, with small quadrate, rectangular, trape- 
zoidal or triangular, unicuspid or multicuspid rachidians and broad, comb-like multicuspid laterals; 
the laterals are two to four times as broad as the rachidians. The mitrine radula bears a great 
resemblance to the Fasciolariidae. The radula undergoes slight modification in some species of Mitrinae, 
in the form of less comb-like and more cleaver-shaped laterals, which generally lack denticles on the 
ultimate one-third or one-quarter of the plate. A typically mitrine radula is occasionally found in 
species with strigatelliform shells, and a strigatelliform radula will occur in mitriform species. 


GEOGRAPHICAL DISTRIBUTION: Cosmopolitan. Indo - Pacific; Mediterranean: Atlantic: Caribbean: 
Eastern Pacific; Austral-Neozelanic region. 


STRATIGRAPHICAL RANGE: Upper Cretaceous—Recent. 


The subfamily contains 2 Recent genera, 4 Recent subgenera, 2 fossil genera and 1 fossil sub- 
genus, exclusive of nominate subgenera; species are numerous. 


Genus Mitra Lamarck, 1798 
SUBGENUS Mitra s.str. Lamarck, 1798 
(Plate 1, figs. 1-14 and Plate 2, figs. 1-5) 


Mitra Lamarck, 1798, Tabl. Encycl. Méth., pl. 369. Type species by tautonomy Vol ; mnaeus. 1758 ie 
Indo-Pacific, (Opinion 885 of I.C.Z.N.). gee y Voluta mitra Linnaeus, 1758. Recent, 


= 1784. Mitra Martyn, Univ. Conch., 1: pl. 19. Typ2 < ecies M. tessell arty i 
Lightfoot, 1786, by SD (Dall, 1905). Yp> sp . tessellata Martyn, 1784 — 


(non binom, — rejected Opinion 456 of ICZN) 
= 1798. Mitra Roding, Mus, Bolten., Pp. 135. Type species by § 3 ‘ : is Li 
1758 = V.mitra Linnaeus, 1758, DE IED BEES SIO IGS ROHS Se aba Ak 


= 1815. Mitraria Rafinesque, Anal. nat. tabl. univ ne ener ac y ; ; 
Linnaeus, 1758 — V mitra Linnaeus, 1758. Pp. 145. Type species (art. 67 of ICZN) Voluta episcepalis 


Voluta incompta 


= 1823. Mitrolithes Kriiger, Gesch. Urwelt, 1; 431 (not available—art. 20 of ICZN). 

= 1864. Mitraxia Binney & Tryon, Compl. writ. Rafinesque, p. 19 (nom. null.). 

1880. Mitrea Garrett, J. Conch., 3; 44 (nom. null.). 

1882. Cucurbita “Megerle MS”, Scudder, Bull. U.S. Nat. Mus., No, 19: 93 (publ. in synonymy of Mitra). 

= 1895, ELumitra Melvill & Standen, J. Conch., 8: 99, Type species by SD (Coan, 1966) Mitra( Eumitra) episco palis 
(Linnaeus) = Voluta mitra Linnaeus, 1758 (non Eumitra Tate, 1889). 


= 1915, Papalaria Dall, Bull. U.S. Nat. Mus., No. 90: 60. Type species by SD (Coan, 1966) Voluta episcopalis 
Linnaeus, 1758 = V.mitra Linnaeus, 1758. (genus without species). 


1840. Tiarella Swainson, Treat. Malac., pp. 130, 131. Type species by SD (Gray, 1847) Voluta papalis Linnaeus, 1758 
(first reviser Herrmannsen, 1847). Recent. 
= 1840. Thiarella Swainson, Treat. Malac., p. 319 (nom, null.), 


1853. Jsara H. & A. Adams, Gen. Rec. Moll., 1: 171. Type species by SD (Cossmann, 1899) Mitra bulimoides Reeve 
= M.glabra Swainson, 1821. Recent. 
= 1859. Isaba Chenu, Man. Conchyl., 1: 193 (nom, null.). 
= 1880. /sora Hoernes & Auinger, Abh. k. k. geol. Reichsanst., 12 (2): 73 (nom, null.). 


1853. Mutyca H. & A. Adams, Gen. Rec. Moll., 1: 172. Type species by SD (Wenz, 1943) Dibaphus( Mutyca)ancilloides 
(Swainson) = Mitra ancillides Broderip, 1836. Recent. 
= 1878. Vutyca Kobelt, Illust. Conchyl., 1: 66 (nom. null.). 


1880. Phaeomitra Martens, Beitr. Meeresf. Maurit, Seych., p. 252. Type species by SD (Coan, 1966) Mitra(Phaeomitra) 
fulva Swainson, 1829 = Mitra coffea Schubert & Wagner, 1829. Recent. 


1900. Fuscomitra Pallary, J. Conchyl, 48 (3): 263. Type species by SD (Cox, 1936) Mitra fusca “Swainson” (sensu 
Reeve & auctt. — non Swainson, 1824) = Voluta nigra Gmelin, 1791 (misindentified type species—art. 70b of 
ICZN). Recent. 


1917. Episcomitra Monterosato, Boll. Soc. Zool, Ital., 4 (3): 26. Type species by M Mitra zonata Swainson = Mitra 
fusiformis sonata Marryat, 1817. Recent. 


1918. Atrimitra Dall, Proc. Biol. Soc. Washington, 31: 138. Type species by OD Mitra idae Melvill, 1893. Recent. 


1929. Vicimitra Iredale, Austral. Zool., 5 (4): 343. Type species by M V.prosphora Iredale, 1929 = Mitra solida Reeve, 
1844. Recent. 


1956. Cryptomitra “Dall MS”, Bryan, Hawaiian Shell News, 4 (4): 39 (nom. nud.). 


1966. Volvariella Coan, Veliger, 9 (2): 132. Type species by OD Mitra lamarckii Deshayes, 1832 (non Volvariella 
Fischer, 1883). Recent. 


| 


Shell small to large, 5 - 170mm, fusiform, elongate-ovate to inflated, smooth or with spiral 
grooves, pits and granules, rarely with axial ribs; protoconch conical, paucispiral. Whorls convex 
or angulate. aperture shorter or longer than spire, labial lip thin or thick, simple or crenulate and 
dentate; labrum always smooth. Columella with 3 - 7 prominent, close-set, oblique and generally 
parallel folds; anterior canal not produced, siphonal notch prominent. Periostracum thin or thick. 


Radula with unicuspid or multicuspid small rachidians and broad multicuspid laterals which 
are about two to four times the width of rachidians. The animal of the type species, i.e., Mztra 
mitra (Linnaeus), with a greyish-white foot mottled with dark brown, dorsum creamy-white and 
streaked with dark brown at edges. Siphon light grey, transversely finely lined with white, ten- 
tacles light grey, proboscis very long and bulbous at distal end, 


Species of Mitra are predominantly rock and coral dwellers, but some species, including the type 
species, inhabit muddy and coralline sand. Mitra species live in shallow and deeper water, and have 
been dredged at a depth of 1,280 metres (700 fathoms); species living at these depths will tolerate a 
temperature as low as 11°C (45°F). 


The holotype of Mitra bulimoides Reeve (BMNH No, 1966656; length 33.2mm, width 10.9mm), 
is a small, worn and faded specimen of M.declivis Reeve, which is a spirally corded form of M.glabra 
Swainson. 


Atrimitra has been proposed by Dall (1918) for a group of Eastern Pacific “dark miters”. It 1s 
rather unusual to base a new genus-group on shell colour or the colour of the periostracum, particularly 
when colour is such a variable factor in Mitridae. The periostracum of Eastern Pacific Mitra is almost 
black, but devoid of periostracum, the shells are creamy-white; specimens with their periostracum 
intact would therefore be placed in one genus group, while fossil and beach-worn shells would be 
assigned to another group. The Eastern Atlantic Mitra nigra (Gmelin) |= fusca auctt.| also has 
a black periostracum, and would qualify for assignment to the same group; since it is the type species 
of Fuscomitra Pallary, 1900, the latter genus group would have chronological priority over Atrimitra 
Dall. 


34 
‘ icimitra \redale, for 
Ponder (1968) suggested a retention of Eumitra Yate, spanpriees Ce pia in colour, with a 
a group of South Australian species which are Sma oe aah oe Australian Miocene fossil, 
simple outer lip and a dull surface”. The genus Eumutra, base d by Ponder. If size or 


: : is suggeste 
is used in this account as a subgenus, but in a different sense se aCe Vitra mitra would be sub- 
colour had any bearing in a generic diagnosis, then 20mm-long Juve 


i wn M ia Reeve 
- albi f the typically brown -badia 
generically separable from 150mm-long adults; albino saieiechibemin cs: se Nilrn solide’ Reeve, 


would also deserve subgeneric recognition, Vicimitra prosphora hreads and axial striae, and a labial 
1844) has an orange-brown shell with white maculations, spiral t ae tel miters are by no means 
lip which is minutely dentate in fresh, live collected specimens. Dar +, Griffith & Pidgeon, 1934, 
confined to S.E. Australia, and Indo-Pacific species such as gi ney See ti deta piouely 
M.pele Cernohorsky, 1970, M.coffea Schubert & Wagner, 1829, are only some : 

resembling the group under discussion. 


ee y A, Adams, remains 

The holotype of Mitra ancillides Broderip, 1836, the type species of M Sc tiane ARG Fare 

unique, and a possibility exists that M.ancillides could prove to be a sma a Samael spiral thineads 

M.nivea Broderip, 1836. Both species are similar in form in the unusua “f ‘i oath het ie thecase 
and arrangement of columellar folds; the siphonal canal is more twisted in M.ancillideé s 


in M.nivea. 


The designation of Mitra fusca “Swainson” as the type species of Ra SCunE ¢ rigs: by re 
(1936), is based on a misidentification of the species by Reeve (1544) and Siem tea ek ors. rei 
“Mitra fusca” of Reeve is the Voluta nigra of Gmelin, 1791, an Eastern-Atlantic ; West / so 7 es 
(see Cernohorsky, 1970a). Mitra fusca Swainson, 1824, described originally from the : irk ate 
and subsequently well figured by Swainson (1831) and Kiener ( 1838), is an earlier OS or : . n i 
Pacific species Scabricola(Swainsonia)zephyrina (Sowerby, 1874). Similarly to Atrimitra, this genus 
group was based on the dark appearance of the shell. 


The authorship of Mitra has been finally clarified by the International Commission on Zoological 
Nomenclature. In Opinion 885 (1969), the Commission ruled that the authorship of M itra be credited 
to Lamarck, 1798, who established the genus in a plate heading in Latin in connection with illustrations 
of unnamed Mitra species. The type species of Mitra is Voluta mitra Linnaeus, 1758, by tautonomy, 
a name which has been placed on the Official List of Specific Names in Zoology, in preference to Voluta 
episcopalis Linnaeus, 1758, which has been rejected. 


In Europe, the moderately large Mitra species made their appearance during the Early Eocene 
(M.elongata Lamarck), and continued to flourish till Early Pliocene (W.fusiformis Brocchi and allied 
species). Mitra fusiformis zonata Marryat, is the only large Mitra surviving in the Mediterranean 
region. By the Mid-Eocene, the Tethyan Mitra stock reached New Zealand (M.hectori Hutton), 
and the Caribbean region (M.scotlandica Trechmann). The Caribbean M.scotlandica and the Miocene 
species M.titan Gabb, are both ancestral to the Recent Mitra swainsonii swainsonii Broderip, from the 
Eastern Pacific and M.swainsonii antillensis from the Caribbean region. It may be remarked at this 
point that Mitra zaca Strong, Hanna & Hertlein, 1933, is only a large specimen of M.swainsonii s.str.. 
and Strigatella(Atrimitra) mexicana Dall, 1919, is a small specimen of the same species (type of M. 
swainsonit: length 85.3mm; type of M.zaca; length 130.0mm; type of M mexicana: length 71.8mm). 


GEOGRAPHICAL DISTRIBUTION: Cosmopolitan. Indo-Pacific: Mediterranean; Atlantic: Caribbean: 
Eastern Pacific; Austral-Neozelanic region. 


STRATIGRAPHICAL RANGE: Eocene - Recent. 


CHARACTERISTIC SPECIES: 


EOCENE Se eee succes 1803 ; turriculata Schafhiutl, 1863 (& Egypt). Caribbean: scotlandica Trech 
mann, 1925, alifornia: simplicissima Cooper, 1894 iy* [pth tates we ah oa rape. ; 
hectove: Hutton, 1908. p oper, 1894. Indonesia: semicincta Martin, 1931. New Zealand: 


OLIGOCENE — Europe: mettei Giebel, 1864. 


MIOCENE — Europe: fusiformis Brocchi, 1814; pilsbryi Boettger, 1906 
swainsonit dunbari Olsson, 1932. Chile: martini Philippi, 1887 
burg, 1923; buddhaica Vredenburg, 1923. Indonesia: & 
Zinbo, 1935; kurakiensis Hatai & Nisivama, 1952, _ 


Caribbean: titan Gabb 1873 Peru: 
apne (non Boettger, 1882). India: birmanica Vreden- 
trensis Martin, 1916. Japan; Aukusimana Nomura & 
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PLIOCENE — Europe: fusiformis Brocchi, 1814; melanopsiformis Cox, 1936. California: idae Melvill, 1893. 
Indonesia: ambzgua Swainson, 1829; imperialis ROding, 1798. Japan: dainitiensis Makiyama, 1927. 


RECENT — Mediterranean: & East Atlantic: cornicula Linnaeus, 1758; fusiformis sonata Marryat, 1817; nigra Gmelin, 
1791 (= castanea ROding 1798 = melaniana Lamarck, 1811 = fusca Reeve, 1844 & auctt.; = adansonii Philippi, 
1849 = aquitanica Locard, 1890 = escoffierae Fontannes, 1880). Caribbean: barbadensis Gmelin, 1791 (= striatula 
Schroter, 1804 & Lamarck, 1811); swatnsonii antillensis Dall, 1889. Eastern Pacific: belchert Hinds, 1844; 
caliginosa Reeve, 1844 (= induta Sowerby, 1875 = filius Melvill, 1925); catalinae Dall, 1919 (= diegensis Dall, 
1919) ; effusa Broderip, 1836; fultont E. A. Smith, 1892; idae Melvill, 1893 (= montereyi Berry, 1920 = cor- 
onadoensis Baker & Spicer, 1930 = semiusta Berry, 1957); lens Wood, 1828 (= foraminata Broderip, 1836, 
= duponti Kiener, 1838 = lignaria Reeve, 1844); orientalis Griffith & Pidgeon, 1834 (= maura Broderip, 


1836 = chilensis Kiener, 1838 = fortis Melvill, 1925); swainsonii swainsonii Brederip, 1836 (= mexicana Dall, 
1919 = saca Strong, Hanna & Hertlein, 1933 = woedringi Olsson, 1964), S.E, Australia: badia Reeve, 1844 (= 
castanea A. Adams, 1853 = rosettae Angas, 1865); carbonaria Swainson, 1822 (= nigra Reeve, 1844 = rhodia 
Reeve, 1844 = digna A. Adams, 1855 = abbreviata Sowerby, 1874 = maoria Finlay, 1927 = contermina Iredale, 
1936 = sinusigera Laseron, 1951); cookit Sowerby, 1874; glabra Swainson, 1821 (= buccinata Quoy & Gaimard, 
1833 = declivis Reeve, 1844 = bulimoides Reeve, 1845 = exposita Iredale, 1936); solida Reeve, 1844 (= pros- 
phora Iredale, 1929). New Zealand: carbonaria Swainson, 1822. Indo-Pacific: ambigua Swainson, 1829 (= 
limosa auctt. = brevis Dautzenberg, 1935); ancillides Broderip, 1836; bovei Kiener, 1838 (= abacophora Melvill, 
1888) ; cardinalis Gmelin, 1791 (= vermiculosa auctt. = monachialis Roding, 1798 = archiepiscopalis Lamarck, 


1811 = pertusa Swainson, 1822); chalybeia Reeve, 1844; chinensis Griffith & Pidgeon, 1834 (= pigra A, Adams, 
1853 = rutila A. Adams, 1853 = townsendi Melvill, 1904) ; coffsa Schubert & Wagner, 1829 (= fulva Swainson, 
1829 = attentuata Reeve, 1844 = thaanumiana Pilsbry, 1921); eremitarum ROding, 1798 (= adusta Lamarck, 
1811 = flavofusca Lamarck, 1811 = ruffina Dillwyn, 1817 = brevior Dautzenberg, 1935); fasciolaris Deshayes in 
Laborde & Linant, 1834 (= arabica Dohrn, 1861) ; fulgurita Reeve, 1844 (= yaekoae Habe & Kosuge, 1966) ; frl- 
vescens Broderip, 1836 (= telum Sowerby, 1874 = ostergaardi Pilsbry, 1921 = golishi J. Cate, 1963 = pararhodia 
J. Cate, 1963) ; guttata Swainson, 1824 (= floccata Reeve, 1844 = boswellae J. Cate, 1964); imperialis Roding, 
1798 (= digitalis Link, 1807 = millepora Lamarck, 1811 = cribum Dillwyn, 1817 = koolhoveni Oostingh, 1939) ; 
incompta Lightfoot, 1786 (= terebralis Lamarck, 1811 = reevet Philippi, 1850); imquinata Reeve, 1844 (= 
hanleyana Dunker, 1877 = wrighti Crosse, 1878) ; lamarckii Deshayes, 1832; latruncularia Reeve, 1844 (= plebeia 
Dohrn, 1860 = albozonata Turton, 1932 = perexilis Turton, 1932 = tomliniana Turton, 1932) ; luctuosa A. Adams, 
1853 (= nigricans Pease, 1865 = lamberti Souverbie, 1875 = astyridiformis Melvill, 1888 = albocoronata Schep- 
man, 1913 = diamantina J. Cate, 1963 = alcida J. Cate, 1963); maesta Reeve, 1845 (= emiliae Preston, 1908) ; 
mitra Linnaeus, 1758 (= episcopalis Linnaeus, 1758 = carmelita RGding, 1798) ; nivea Broderip, 1836 (= norrisii 
Reeve, 1844) ; nubila Gmelin, 1791 (= versicolor Lamarck, 1811 = nivosa Swainson, 1822 = nebulosa Reeve, 
1844 = propinqua A. Adams, 1853 = erronea Dohrn, 1861 = brettinghami E. A. Smith, 1906); nympha Reeve, 
1845; papalis Linnaeus, 1758; pele Cernohorsky, 1970; petrosa Sowerby, 1874; picta Reeve, 1844 (= ? schroeteri 
Link, 1807 = tessellata Kiener, 1838); puncticulata Lamarck, 1811 (= diadema Swainson, 1822 = serpentina 
Wood, 1828); punctostriata A. Adams, 1855 (= marginata Sowerby, 1874); pyramis Wood, 1828 (= cancellata 
Swainson, 1821 = loricata Reeve, 1844 = japonica A. Adams, 1864 - pars) ; rosacea Reeve, 1845 (= hirasei Pils- 
bry, 1904); sanguinolenta Lamarck, 1811 (= prosanguinolenta J. Cate, 1966); sigillata Azuma, 1965; sophiae 
Crosse, 1862; stictica Link, 1807 (= pontificalis Lamarck, 1811 = thiara Dillwyn, 1817 = abbatis Perry, 1811 = 
coronata Schumacher, 1817 = confluens Dautzenberg, 1935); testacea Broderip, 1836 (= obliqua Lesson 1842 = 
antoni Dohrn, 1860); triplicata Martens, 1904; wstulata Reeve, 1844 (= ignobilis Reeve, 1844 = mosaica Issel, 
1869 = kamehameha Pilsbry, 1921); variabilis Reeve, 1844 (= cylindrica Reeve, 1844 = polymorpha Tomlin, 
1920) ; vatzcinator Melvill, 1918 (= cretacea Sowerby, 1874). 


SUBGENUS Nebularia Swainson, 1840 (of Mitra) 


(Plate 2, figs. 6 - 14) 


Nebularia Swainson, 1840, Treat. Malac., pp. 130, 131, 319. Type species by SD (Herrmannsen, 1847) Mitra contracta 
Swainson, 1820. Recent, Indo-Pacific. 


1853. Chrysame H. & A. Adams, Gen, Rec. Moll., 1: 171. Type species by SD (Cox, 1927) Mitra coronata Lamarck, 
1811. Recent. 


= 1938. Chrysane Suvatti, Moll. Siam., p. 37 (nom, null.) 
= 1963. Chysume Shikama, Sel. shells world col., 1: pl. 74, fig. 8 (nom. null.) 


Shell small to moderate in size, 8- 60mm, biconic, roundly ovate to elongate ovate, rarely 
fusiformly elongate, solid. Protoconch conical, sutures simple or coronate, deep or shallow. 
Sculptured with spiral cords or spiral striae, interstices smooth or axially striate. Labial lip simple 
or crenulate, thickened, convex or contracted; aperture narrow, always smooth within. Columella 
with 3-6 prominent, oblique and parallel folds, anterior canal short or produced; siphonal 
notch generally distinct. Periostracum thin and opaque. 


The radula and living animal pattern are the same as in Mitra s.str. Nebularia species are exclu- 
sively rock and coral dwellers; mainly shallow water inhabitants, some species are occasionally dredged 
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and well-defined group, as 


. Gao tural 
ba Mebnehe i eroup term for the spirally 


; tratu 
in deeper water on a coral rubble subs tr, but it is a convenient 


some characters tend to intergrade with Mitra s.s 
corded, rock-dwelling species of Mitra. 


Chryvsame H. & A. Adams, does not differ sufficiently iis aoe 
separate group. Individual specimens of Mitra coronata, ci eae 
sculpture of punctate spirals, while other individuals are ee oeeh ti : 
are obsoletely crenulate, but species with coronate and simple is 
n: Eastern Pacific; East Australia. 


} it recognition aS a 
Nebularia to merit g : 
ead and worn examples, show a 
ded. The sutures of M.coronata 
Iso occur in Mitra s.str. 


GEOGRAPHICAL DISTRIBUTION: Indo-Pacific; Caribbea 
STRATIGRAPHICAL RANGE: Eocene - Recent. 


CHARACTERISTIC SPECIES: 


wre yn, 1930. 
EOCENE — Eastern Pacific: bolivarensis Clark & Durham, 1946; yasila Olsson 
& Pissarro, 1909, 


India: brachyspira Cossmann 


: +). cyhstriatula d’Orbigny, 1852. Caribbean; 
MIOCENE — Europe: exacuta Bellardi, 1887 (= casca Bellardi, 1887) 5. Ne EL pee iad Anderson, 1929; 
acteoglypha Gardner, 1937; almagrensis Toula, 1911 (= corallio phila pate Martin 1916: bavert Beets, 1941; 
rudis Gabb, 1873 (= quemadica Maury, 1917), India & Indonesia: ener” a Ets iis. Gained 
kyaungonensis Vredenburg, 1923; sowerbyi d’Orbigny, 1852 (= i hadi uP Finlay, 1924. 

Beets, 1941) ; vandervlerki Beets, 1941. New Zealand; elatior Finlay, 1924; eusutc , 


“st ‘he: ryensis Toula, 1911, India & Indonesia; 

PLIOCENE — Caribbean: vine dee mM. Sh tia sah ETI RE, OE ae rea reals Oostingh, 1939). 
tornata Reeve, 1845 (= atjehensis Oostingh, 1939 = tdjowensts Oostungn, 

RECENT — Caribbean: candida Reeve, 1844; nodulosa Gmelin, 1791 (= granulosa Lamarck, 1811 vr Ong meer 
in Blainville, 1824 = monilifera C. B. Adams, 1852 = pallida Nowell-Usticke, 1959) 5 Se gas So hairat . te , 
(= clara Sowerby, 1874 = fordi Pilsbry & McGinty, 1949) ; straminea A, Adams, 1853 Say pre Ee yall eae 2 
1853 = fluviimaris Pilsbry & McGinty, 1949). Eastern Pacific: crenata Broderip, 1836 (= “yep Palen ye 
loweana Pilsbry, 1931 = sphoni Shasky & Campbell, 1964) ; muricata Broderip 1836 ier Acaeatin Pare Ee 
gausapata Reeve, 1845 = marshalli Bartsch, 1931); nucleola Lamarck, 1811 c= tate dOrbigny, oes beta 
Pacific: amaura Hervier, 1898; aurantia Gmelin, 1791 (= minuta Roding, 1798 — aurantiaca Lamarck, 1811 = 
limacina Lamarck, 1811 = peronii Lamarck, 1811 = crassa Swainson, 1822 = michelinit Guerin, 183 l = consolidata 
Sowerby, 1874 = carifa Bartsch, 1915); aurora Dohrn, 1861; avenacea Reeve, 1945 (= hanle yi Sowerby, 1874) ; 
chrysalis Reeve, 1844 (= leucozona Kiister, 1839 = caledonica Récluz, 1853 = buryt Melvill & Sykes, 1899) ; 
chrysostoma Broderip, 1836 (= kieneri Philippi, 1850 = arnaloti Bartsch, 1918) ; coarctata Reeve, 1844, contracta 
Swainson, 1820 (= abbatis Dillwyn, 1817 = nebulosa Broderip, 1836 = infecta Reeve, 1844 = barclayi Sowerby, 
1874); coronata Lamarck, 1811 (= tiarella A. Adams, 1853 = honoluluensis Pilsbry, 1921 = am plificata 
Dautzenberg & Bouge, 1923 = crassula J. Cate, 1963); crassicostata Sowerby, 1874; cucumerina’ Lam- 
arck, 1811 (= ferrugata Dillwyn, 1817 = globosa Morch, 1852 = pallida Dautzenberg & Bouge, 19253) ; 
doliolum Kiister, 1839 (= rotundilirata Reeve, 1844); ferruginea Lamarck, 1811 (= vitulina Dillwyn, 1817 = 
martiniana Menke, 1829 = williamsi Newcomb, 1870 = lemma Iredale, 1929); floridula Sowerby, 1874; fraga 
Quoy & Gaimard, 1833 (=miniata Anton, 1839 = peregra Reeve, 1844 = spadicea Sowerby, 1874 = echyra 
Melvill, 1925); lienardi Sowerby, 1874 (= emaciata Dautzenberg & Bouge, 1923); lugubris Swainson, 1821; 
pediculus Lamarck, 1811 (= sulcata Menke, 1829 = palawanensis Bartsch, 1918); punctata Swainson, 1829: 
rubiginosa Reeve, 1844; ruepellii Reeve, 1844 (= planilirata Reeve, 1844); rubritincta Reeve, 1844: solanderi 
Reeve, 1844; suturata Reeve, 1845 (= sibogae Schepman, 1913); tabanula Lamarck, 1811 (— minor Sowerby, 


1874 = trunculus Sowerby, 1874 = connectens Dautzenberg & Bouge, 1923): tornata Reeve, 1845 (= cingulata 
A. Adams, 1853—pars; = rubiginea A. Adams, 1855 = carinilirata Souverbie, 1871) : turgida Reeve, 1845 (= 
ericea Pease, 1860 = indentata Sowerby, 1874). 


SUBGENUS Eumitra Tate, 1889 (of Mitra) 
(Plate 3, figs. 1-5) 


Eu-Mitra Tate, Trans. Roy. Soc. Sth. Australia, 11: 135 [ype speci D(C 5 ; 
’ : . ' = ib. cles by § fity et, eed 
Woods, 1880, Miocene of S.E. Australia. aa (Cotton, 1957) Mitra alokisa Tenison- 


= 1954. Iumitra Ludbrook, Trans. Roy. Soc. Sth, Australia. Tf 


7 53 (nom. null.). 
1966, Eurmitra Macpherson, Mem. Nat. Mus. Me 


lbourne, 27: 255 (nom. null.). 


1927. Diplomitra Finlay, Trans. N.Z. Inst., 57: 408, 47 Fest scrveuntee 7 
Miocene of New Zealand. . » 477. Type species by OD Cymbiola nitens Marshall, 1918, 


Shell moderate in size, up to 60mm in length, fusifo 
convex or subangulate, protoconch conical. Scul 
irregular axial growth lines and basal cords; 


rmly elongate or fusiformly ovate, whorls 
Beata! with smooth or punctate spiral striae, 
BrOW ; di striae occasionally conf : 
Mar hees peat ee ; ally contined to the sutures 
ra uimes rhe nO: coetees simple, contracted anteriorly in adult specimens Aperture 
os pire, oth within; columella with 1-5 obli ue folds. Anterior canal sli 
produced, siphonal notch distinct. = A EEE E San A Sag bY 
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Species of Eumitra Tate, resemble Mitra s.str., but differ in the peculiar development of the 
columellar folds, a character not observed in living Mitra species. Irrespective of the developmental 
stage, juveniles or adults may have up to 5 columellar folds or only 1 single prominent fold with a 
feeble indication of a second anterior fold, Harris (1897), remarked that a specimen of M.alokiza 
which he examined had only 2 columellar folds; several specimens of M.alokiza examined personally, 
had only 1 prominent fold with the indication of a second fold. Eumitra Tate will have to replace 


Diplomitra Finlay, a genus based on the characteristic feature of a reduction of columellar folds to 
Pp owe Dy 


Species of Exmitra have been recorded from Lower Miocene ceposits at Table Cape, Tasmania, 
Mid-Miocene beds at Muddy Creek, Victoria, Late Miocene deposits at Tareena, N.S.W. and Lower 
Pliocene deposits at Dry Creek Sands, South Australia. In New Zealand, Eumitra is confined to the 
Lower Miocene deposit at Pakaurangi Point and Waiheke Island. 


Some of the specific names bestowed upon Australian and New Zealand Eumitra species appear 
to have been based on specimens of different developmental stages. Mitra dictua Tenison-Woods, from 
the Lower Miocene of Table Cape, seems to be a good species; the early whorls are axially costate, 
the spiral threads are coarse and finely granulose and the columella has 2-3 folds. Differences be- 
tween M.alokiza, M.diductua and M.uniplica are rather nebulous. In the immature stage, M.alokiza 
has flat-sided whorls, but in the adult shell, the last one or two whorls become subangulate, and the 
columella more calloused. Marshall (1918) described 3 Eumitra species from Lower Miocene deposits 
at Pakaurangi Point. The small 9mm long and badly preserved type of E.calcar appears to be a 
juvenile of E.masefieldi Marshall, while E.nitens is a larger but immature specimen of the same species. 


GEOGRAPHICAL DISTRIBUTION: Australia and New Zealand. 
STRATIGRAPHICAL RANGE: Lower Miocene — Lower Pliocene. 


CHARACTERISTIC SPECIES: 


MIOCENE — Australia; alokiza Tenison-Woods, 1880; dictua Tenison-Woods, 1880; diductua Tate, 1889 (= fodinalis 
Tate, 1899); uniplica Tate, 1889 (= monoploca Finlay, 1927). New Zealand: masefieldi Marshall, 1918 (= ? 
calcar Marshall, 1918 = waitemataensis Powell & Bartrum, 1929); nitens Marshall, 1918. 


PLIOCENE — Australia: diductua Tate, 1889; coxz Ludbrook, 1958. 


SUBGENUS Dibaphimitra nov. subgen. (of Mitra) 
(Plate 3, figs. 6-8) 
Type species (here designated) Mitra florida Gould, 1856. Recent, Florida & Caribbean. 


Shell moderate in size, 25 - 80mm, pterygiaeform, ovate, last whorl inflated. Teleoconch of 
4-6 convex whorls, protoconch of 14-34 glassy, smooth nuclear whorls. Sculptured with fine 
spiral threads and spiral cords on siphonal canal. Aperture longer than spire, wide or only slightly 
constricted, smooth within; labial lip simple, convex or slightly angulate. Columella with 4-7 
oblique folds (6-7 in type species), first posterior fold more prominent than remaining folds; 
anterior part of columella calloused, siphonal notch distinct. 


The animal has a milky white body with blotches and cloudings of rich brown irregularly scattered 
over the sides; the tentacles, head, proboscis and siphon are white with pale cloudings of brown. The 
head is small, the tentacles short and slender, eyes small and black; the sole of the foot is finely 
spotted with brown. The radula (Fig. 29) as in Mitra s.str. (Bayer, 1942). 


Dibaphimitra appears to be an ancestral stock of Dibaphus, the columellar folds are less numerous 
and more prominent, the aperture is wider and the shell lighter and more inflated in Dibaphimitra. 
Dibaphimitra possibly spread from Europe to the Indian Ocean and the Caribbean, where one Recent 
species, i.e. Mitra florida survives. The Recent Indo-Pacific species Mitra rossiae Reeve, 1844, M.albina 
A. Adams, 1853, and M.gilbertsoni (J. Cate, 1968), could be tentatively referred to this genus. Mitra 
albina A. Adams. could be an earlier name for M.gilbertsoni. The type and one other specimen 
examined are both smaller but more mature than the types of M. gilbertsoni; the shell is white under 
a brown periostracum, being more adult, the aperture is narrower and the labial lip thickened and the 
sculpture is coarser on early whorls. 
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GEOGRAPHICAL DISTRIBUTION: Caribbean (Recent). 


STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: Pate 
: : ardi, 1887); lranssylvanica 
MIOCENE — Europe: clavata Bellardi, 1887 (= apposita Balertent a = taeniolata Bellardt, 
Hoernes & Auinger, 1880. S.E. Australia: dennanti Tate, 
PLIOCENE — Indonesia: bantamensis Oostingh, 1939. 


RECENT — Caribbean: florida Gould, 1856 (= fergusoni Sowerby, 1874). 


SUBGENUS Dibaphus Philippi, 1847 (of Mitra) 
(Plate 3, figs. 9 - 13) 


. < ede weve = Mit dentula 
Dibaphus Philippi, 1847, Arch. Naturg., 13 (1): 61. Type species by M Conus edentulus Reeve = Mitra edentula 
Swainson, 1823, Recent, Indo-Pacific. 


= 1923, Dipaphus Dautzenberg & Bouge, J. Conchyl., 67: 159 (nom, null.). 


1865. Mitroidea Pease, Proc. Zool. Soc, Lond., 35 (2): 514. Type species by M meee airs: i Ata: 
= 1869. Mauritia H. Adams, Proc. Zool. Soc, Lond., 39 (2): 205. Lhe Pere yer Shae a art 
1869 = Mitroidea multiplicata Pease, 1865 (non Mauritia Troschel, 1863). 


1873. Plochelaea Gabb, Proc. Acad, Nat. Sci. Philadelphia, 24: 271. Type species by OD P.crassilabra Gabb, 1873. 
Upper Miocene of Dominica. 


Shell moderate in size, 25 - 50mm, elongate ovate to elongate cylindrical or oliviform, Spire 
and protoconch conical, whorls flatly convex; sutures weakly impressed. Smooth, finely spirally 
striate or prominently corded, axially striate. Aperture longer than spire, very narrow, smooth 
within; labial lip thickened, inflected centrally and flaring basally, edge of labial lip simple or 
minutely crenulate. Columella with 6-11 small, feebly developed or minute, oblique folds; 
anterior canal straight or slightly recurved, siphonal notch distinct. Periostracum thin and 
moderately opaque. 


Recent. 


The radula (Fig. 78), is of the same pattern as Mitra s.str., and the living animal is also essen- 
tially the same. Species of Dibaphus are mainly tropical reef dwellers, and are found in coral debris 
and underneath rocks and coral, in shallow water. 


The subgenus contains only 2 Recent and 1 fossil species. Plochelaea gabbi Pilsbry & Johnson, 
1917, from the Dominican Miocene, is an immature specimen of P.crassilabra Gabb. The only fossil 
record of Dibaphus is from Upper Miocene deposits of Dominica. 


GEOGRAPHICAL DISTRIBUTION: Indo-Pacific (Recent). 
STRATIGRAPHICAL RANGE: Upper Miocene — Recent. 


CHARACTERISTIC SPECIES: 
MIOCENE — Caribbean: crassilabra Gabb, 1873 (= gabbi Pilsbry & Johnson, 1917). 


RECENT — Indo-Pacific: edentula Swainson, 1823 (= philippi Crosse, 1858) ; multiplicata Pease, 1868 (= barclayi 
H. Adams, 1869 = dibaphiformis Sowerby, 1874 = loebbeckeanus Weinkauff, 1887 — paucilineata Tinker. 1952). 


SUBGENUS Strigatella Swainson, 1840 (of Mitra) 
(Plate 4, figs. 1 - 5) 


Strigatella Swainson, ine Bneal -< be : 
18 <= Vohusa padveb cul Lomines Tie Recent, indo-Pacihe, Pt bY SP (Gray, 1847) Mitra zebra Lamarck, 
= 1874. Striyatella Jickeli, Jahrb. Malak. Gesell,, 1: 34 (nom, null.). 
= 1954, Strigilla Pilsbry & Olsson, Bull. Amer. Paleont., 35 (152): 24 (nom. null.) 
= 1959. Stirigatella Kira, Col, Ill, shells Japan, 1: 84 (nom. null,). | if 
= 1959. Strigéa Kira, Coll. Ill. shells Japan, 1: 84 (nom. null.). 
= 1963. Strigatell Shikama, Sel. shells world col., 1: 92 (nom. null.) 
= 1964. Strigatell Habe, Shells West Pacif. col., 2: 106 (nom. nial 


tii ee ee In size, 3- 50mm, ovate or elongate ovate. solid: sutures plain or 
ae » OF sculptured with smooth or punctate spiral striae and occasionally granules, 
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Aperture narrow, smooth within, shorter or longer than spire; labial lip thickened, simple or 
crenulate, interiorly thickened by a blunt denticle or slight callus swelling. Columella with 3-5 
oblique folds, siphonal canal moderately short. Periostracum moderately thick or thin. 


The animal has generally a light coloured sole of the foot, while the dorsum is light or dark 
brown, and the foot, siphon, tentacles and eyes are similar to those of other Mitrinae. 


The radula (Fig. 66) is slightly modified, the laterals are more cleaver-shaped and denticles are 
generally missing on the last one-third of the lateral plate. A strigatelliform type of radula occurs in 
species of Nebularia (i.e. Mitra luctuosa A. Adams and M.aurantia Gmelin), while strigatelliform 
shells may have a typically mitriform radula (ie. M.auriculoides Reeve, and M.colombelliformis 
Kiener). Egg capsules are claviform and similar to Mitra s.str. 


All the known species of Strigatella inhabit the Indo-Pacific region, the sole exception is Mitra 
tristis Broderip, from the Eastern Pacific. Strigatella species are rock and reef dwellers, and are oc- 
casionally dredged in moderately deeper water on a coral rubble substratum. 


GEOGRAPHICAL DISTRIBUTION: Indo-Pacific and Eastern Pacific. 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 
MIOCENE — Caribbean: mesolia Pilsbry & Johnson, 1917. Indonesia: bomasensis Martin, 1916, 


RECENT — Indo-Pacific: acuminata Swainson, 1824 (= lutea Quoy & Gaimard, 1833); auricuioides Reeve, 1845 
(= unifascialis Kiener, 1838 = assimilis Pease, 1868) ; colombelliformis Kiener, 1838 (= columbellaeformis Reeve, 
1844 = striata Gray, 1839 = stutschburyi MOrch, 1852); decurtata Reeve, 1844; fastigium Reeve, 1845 (= discolor 
Kiister, 1840 — fuscescens Pease, 1860 = brunnea Pease, 1868) ; litterata Lamarck, 1811 (= b?sonalis Lamarck, 
1822 = hebraea Lamarck, 1822 = leopardina Kiister, 1839 = anaiis Lesson, 1842 = maculosa Reeve, 1844 = 
inversicolor, major, minor, all Dautzenberg & Bouge, 1923); paupercula Linnaeus, 1758 (= venosa Roding, 
1798 = sebra Lamarck, 1811 — radiata Schumacher, 1817 = lineata Swainson, 1840 = obtusata Dautzenberg & 
Bouge, 1923); peculiaris Reeve, 1845; pellisserpentis Reeve, 1844 (= brumalis Reeve, 1844 = granata Reeve, 
1844 = crenilabris A, Adams, 1853 — dealbata A. Adams, 1853 = grelloisi Récluz, 1853 = usiellzana Crosse, 
1861 — nassoides Sowerby, 1874 = minor Dautzenberg & Bouge, 1923) ; pellisserpentis astricta Reeve, 1844 (= sero- 
tina A, Adams, 1853 — samuelis Dohrn, 1860 = microstoma Sowerby, 1874) ; pica Dillwyn, 1817 (= lineata Kister, 
1841 — tigrina A. Adams, 1853 = jucunda Tapparone-Canefri, 1876) ; rapanuiensis J, Cate, 1968; retusa Lamarck, 
1811 (= virgata Reeve, 1845 = tornatelloides Reeve, 1845 = amanda Bartsch, 1918 = signa Bartsch, 1919) ; saltata 
Pease, 1865 (= alba Pease, 1868 = pellucida J. Cate, 1963); scutulata Gmelin, 1791 (= discolor Roding, 1798 = 
scutellata Bosc, 1801 = amphorella Lamarck, 1811 = limbifera Lamarck, 1811 = strigata Swainson, 1824 = sertum 
Duval, 1852 — nebrias Melvill, 1895); telescopium Reeve, 1844; ticaonica Reeve, 1844 (= subrostrata Sowerby, 
1874 = vagans Pilsbry, 1921 = pupiformis J. Cate, 1963); turturina Souverbie, 1875 (= nzvosa Kuster, 1839) ; 
typha Reeve, 1845 (= micans Reeve, 1845 = tenuis Sowerby, 1874 = flexilabris Sowerby, 1875 = minor Sturany, 
1903); vexillum Reeve, 1844. Eastern Pacific; tristis Broderip, 1836 (= olivacea Anton, 1839 = albofasciata 
Sowerby, 1874 = jousseaumiana Mabille, 1898 = dolorosa Dall, 1903 = salinasensis Bartsch, 1928), 


Genus Paleofusimitra Sohl, 1963 
(Plate 4, figs. 6-7) 


Paleofusimitra Sohl, 1963, J. Paleont., 37 (4): 750. Type species by OD P-.elongata Sohl, 1963. Upper Cretaceous of 
S.E. United States. 


Shell moderately small, 20- 35mm, fusiform and elongate, teleoconch of c. 7 flatly convex 
whorls, protoconch of 25 smooth whorls, initial whorl nipple like. Sculptured with spiral striae 
at sutures, and oblique spiral cords on lower half of the body whorl; early whorls obsoletely 
costate. Aperture about equal in height to the spire, narrow, constricted anteriorly, smooth within; 
labial lip thin and simple. Columella with 2 weak and distant folds, anterior fold situated on 
angular part of columella; siphonal canal produced, narrow and spout shaped, probably lacking 
a siphonal notch. 


The genus is monotypic and represented only by the type species. Paleofusimitra is the most 
primitive mitrid genus still retaining some fasciolarid features. The outline of the columella, i.e. the 
concave parietal wall, almost denticle-like angulation prior to an outward descent, placement of 
columellar folds and the notchless produced siphonal canal are all reminiscent of the Fasciolariidae 
rather than the Mitridae. Sohl (1963) omitted to mention the obsolete axial ribs which are visible in 
the paratype of P.elongata. The author considered Paleofusimitra to be a possibly ancestral form of 
the Eocene Fusimitra, which lacked body ornament and has more numerous columellar folds. Species 
of Fusimitra when of average size or slightly smaller, are often prominently spirally corded, and only 
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i si is with growth and filling 
gerontic individuals shed the spiral cords following expansion A Ne eget ue Sa we eens 
in of intersticial spaces with shell matter (for illustrations see oF pak poten eben 
ornamentation of Fusimitra resembles Cancilla more closely. rable pth ite aul ce a 
Eumitra Tate, from the Austral-Neozelanic region, also has the ten BY Nt escheat es 
number of the columellar folds; in Paleofusimitra, however, the sma 


connected with the group’s fasciolarid ancestry. 


at & Z lississippi and Georgia). 
GEOGRAPHICAL DISTRIBUTION: S.E. United States (Alabama, Mississipp! a 


i : 3 o the Exogyra costata 
STRATIGRAPHICAL RANGE; Ripley formation, Upper Cretaceous: confined t 
zone. 


Genus Charitodoron Tomlin, 1932 
(Plate 4, fig. 8) 


= Ta, j ? 
Charitodoron Tomlin, 1932, Ann. Sth. African Mus. 30 (2): 167. Type species by OD C.euphrosyne Tomlin, 1932. 
Recent, South Africa. aby Og OR ate rr 
Sheli moderately small, 20 - 35mm, fusiform and elongate or elongate mee ans eee ae lid 
teleoconch of 6 - 8 convex whorls, protoconch of 2 - 24 large, smooth and ieee a ait bashrare. 
Sculptured with punctate spiral striae or cords, early whorls axially Siena aetrand thin an d 
Aperture moderately narrow, shorter than the spire, smooth within; la ia ae 3 ‘at AO . 
simple. Columella thinly calloused and completely edentulous; siphona ee i é Je wt 
recurved, siphonal notch distinct. Colour of shell fawn or yellowish-brown, sometimes wi 
mains of axial orange zones. 


The animal is black or very dark brown, with short tentacles and no eyes. The radula (Fig. 
79) is of the same pattern as Mitra. Rachidians have 5-7 cusps, laterals c. 10 cusps (Barnard, 
1960). Species of Charitodoron are mainly deep water inhabitants, and have been recorded from depth 
of 238-1281 metres (130-700 fathoms). 


Tomlin (1932) assigned Charitodoron to the family Buccinidae on conchological grounds, and 
Thiele (1925) described new species of Charitodoron in the genus Columbella. Barnard ( 1959, 1960a), 
found the radula of 3 Charitodoron species to be of the same pattern as Mitra, and re-assigned the 
genus to the Mitridae. Charitodoron is the only mitrid genus with an edentulous columella. The 
group is a small one, and contains only 4 deep water South African species. Charitodoron pasithea 
Tomlin, may be only a form of C.thalia, with less prominent sculpture on the early whorls. The 
two forms of C.thalia resemble Columbella barbara Thiele. 1925 and C.Aelena Thiele, 1925, from 
South Africa. 


Barnard (1959) remarked that the types of Charitodoron pastthea have either remained in the 
Tomlin collection or became lost in transit during the war. The holotype of C.pasithea Tomlin from 
Cape Point, is in the British Museum (Nat. Hist.) No. A-3434; the dimensions are length 21.0mm. 
width 8.2mm, height of aperture 9.2mm, 


GEOGRAPHICAL DISTRIBUTION: South Africa (Natal - East London). 
STRATIGRAPHICAL RANGE: Recent. 


CHARACTERISTIC SPECIES: 


RECENT — South Africa: agulhasensis Thiele, 1925 (— aglata Tomlin, 1932) - enphros omli 32. 7 
8 : ; > (= aglata , 1932); syne Tomlin, 1932; pasithea 
Tomlin, 1943 (= hathybius Barnard, 1959); thalia Tomlin, 1932. aT 


Genus Dentimitra Koenen, 1890 
(Plate 4, figs. 9-11) 
Dentimitra Koenen, 1890, Abh. kn. Preuss, zeol. Land., 10 (2): 


; ‘ . 529, Type species by SD (Cey orsky, herein’ ; 
circumcisa Beyrich, 1854. Lower Oligocene of Germany sp : ‘Cernohorsky, herein) Mitra 


= Fusimitra auctt. (non Conrad, 1855), 
= Conomitra auctt. (non Conrad, 1865). 


1931. Puruiana Martin, Weten. Meded. Mijnb. Ned. 


Indie, No. 18: 49 
rustica Martin, 1931. Upper Eocene of Java. i 


Type species by M MitrolumnatPuruiana) 
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Shell small, 5 - 20mm, fusiformly elongate or fusiformly ovate; teleoconch of 7 - 9 flat-sided 
or convex whorls, protoconch small and conical, sutures distinct. Smooth, or feebly sculptured 
with spiral striae and oblique cords on siphonal canal. Aperture moderately open, about equal 
in height to spire, smooth within; labial lip thin and simple, constricted anteriorly. Columella 
with 3-5 thin or thick folds, folds somewhat distant and oblique, first posterior fold more pro- 
minent than second fold; siphonal canal straight, siphonal notch weakly developed. 


Species of Dentimitra superficially resemble some smooth forms of Conomitra, but differ in 
features of conical protoconch and disposition of columellar folds, i.e. the more prominent and 
stronger posterior fold. The correct allocation of Dentimitra species is often difficult on the basis of 
poorly drawn figures which do not show all essential features; some of the characteristic species listed 
may have to be re-assigned when actual specimens are examined, and other species will undoubtedly 
be added to the genus. 


Dentimitra made its appearance during the Paleocene and became extinct during the late Oligocene. 
GEOGRAPHICAL DISTRIBUTION: Europe; United States; Indonesia. 
STRATIGRAPHICAL RANGE: Paleocene - Oligocene. 


CHARACTERISTIC SPECIES: 
PALEOCENE — W. & E. United States: cretacea Gabb, 1864; marylandica Clark, 1895; pomonkensis Clark & Martin, 


1901. 
EOCENE — E. United States: murietta Anderson & Hanna, 1925. England: obesa Edwards, 1856 (non Reeve, 
1844). Indonesia: columbellaeformis Martin, 1931; rustica Martin, 1931. 


OLIGOCENE — Europe: circumcisa Beyrich, 1854; circumfossa Beyrich, 1854; impressa Koenen, 1890 (non Reeve, 
1844): rhenana Gorges, 1940; tenuis Beyrich, 1854. S.E. United States: lintoidea Aldrich, 1894. 


SUBFAMILY CYLINDROMITRINAE Cossmann, 1899 


1899. Cylindromitrinae Cossmann, Ess. paléoc. comp., 3: 152 (retention of subfamily name, art. 40 of ICZN). 
1929. Cylindrinae Thiele, Handb. syst. Weicht., 1: 341. 


The subfamily contains only a single genus, and the diagnosis for the genus is applicable to the 
subfamily. 


GENUS Pterygia Roding, 1798 
(Plate 4, figs, 12-14 and Plate 5, figs. 1-2) 


Ptervgia Roding, 1798, Mus. Bolten., p. 51. Type species by SD (Dall, 1915) Pnucella Roding, 1798 = Voluta dactylus 
Linnaeus, 1767. Recent, Indo-Pacific. 
= Dactylus auctt. (non Schumacher, 1817), 
— 1882, Pterigia Bucquoy, Dautzenberg & Dollfus, Moll. mar. Roussillon, 1 (3): 71 (nom. null.) . 
= 1963. Ptriegia Shikama, Sel. shells world col., 1: pl. 74, fig. 16 (nom, null.). 
1817. Cylindra Schumacher, Ess. nouy. syst., pp. 71, 236, Type species by M C.coronata Schumacher, 1817 = Voluta 
crenulata Gmelin, 1791. Recent. (non Cylindra Illiger, 1802). 
— 1884. Cyclindromitra Fischer, Man. Conchyl., pt. 7: 614 (nom, subst. pro Cylindra Schumacher, 1817). 
— 1895, Cylinder Melvill & Standen, J. Conch., 8 (4): 103 (nom. null.) (non Cylinder Montfort, 1810). 
— 1955. Cylindrina Risbec, J. Conchyl., 95 (2): 72 (nom. null.) (non Cylindrina Schliiter, 1838). 


1929. Acuticylindra Iredale, Mem. Queensland Mus., 9 (3): 287. Type species by M A.nucea Gronow = Voluta nucea 
Gmelin, 1791. Recent. 


Shell moderate in size, 20- 60mm, fusiformly elongate to cylindrically ovate, solid; teleo- 
conch of 5-8 flatly convex or subangulate whorls, protoconch of 15-3 smooth, glassy, white 
nuclear whorls, initial turn occasionally in the form of a small nipple. Sculptured with spiral 
striae or ridges and axial growth striae; early whorls occasionally granulose. Aperture narrow, 
longer than spire, smooth within; labial lip thickened, simple or crenulate. Columella with 5 - 10 
oblique and close-set folds, siphonal canal straight, siphonal notch distinct, Periostracum thin 


but opaque. 


42 | 
der proboscis, but a 

tacles, a long and slende! ) 
Se cearaate of 0-1-0. Pterygia is the only genus 


The living animal has generally a larg : 
sharp cusps. The odontophore is short, rang- 


small buccal mass. The radula (Figs. 80 - at 
which lacks lateral teeth, and the rachidians have 2 - 


ing from 3- 7% of shell length. Indo-Pacific region. 
Species of Ptervgia are shallow water sand-dwellers and are Soyeoite . Eesha ae Bhervetd 
Pterygia species resemble Dibaphus and Dibaphimitra in gas graye: Pterygia is considered more 
evolved from either stock in comparatively recent times. The raduia 
specialized through the loss of lateral teeth. . 
hapbhimitr ture radula 

Mitra melvilli Sowerby, 1882, shares certain features with Dibaphimitra, and fu 


. ; Mitrinae. 
examination may necessitate a transfer of the species to the 
GEOGRAPHICAL DISTRIBUTION: Indo-Pacific. 

STRATIGRAPHICAL RANGE: Pliocene — Recent. 


CHARACTERISTIC SPECIES: 
PLIOCENE — Indonesia and Okinawa: crenulata Gmelin, 1791. 


pe Orci 7 — ulus Li arck, 

RECENT — Indo-Pacific: arctata Sowerby, 1874; conus Gmelin, 1791 Sm eatin See reas nec er ta 
1811) ; crenulata Gmelin, 1791 (= coronata Schumacher, 1817 = undu aoe cies ' TAP Takis ee Le chains 
elongata Hirase, 1908 = fastidiosa Iredale, 1929 = toleranda Iredale, 1929) ; k “1811 (= glans Reeve, 1844): 
Gmelin, 1791 = nucella Roding, 1798 = obesa Reeve, 1844) Fiala ie belagira te Lamarck, 1811 et aan Atiiots 
melvilli Sowerby, 1882 (— hayashii Kira, 1959); nucea Gmelin, 17 Sa seen = naintolland. Doki 1860-— 


. . . - . > Fa r Ti . Vt ] : Pease, 
1839) ; potensis Montrouzier, 1858 (= nux Sowerby, 1874) ; pudica ; ales aa oh ‘ Serra 
iltwane Orosees 1872 — subtexturata Garratt, 1880) ; scabricula Linnaeus, vs = pling ear os oa 
riuscula Linnacus, 1767 = texturata Lamarck, 1811 = radiatum Wood, 1828); senensis Reeve, 1s - 


Sowerby, 1874). 


SUBFAMILY IMBRICARUNAE Troschel, 1867 


ex Imbricarina), 


1867, Imbricariinae Troschel, Geb. Schnecken, 1: 86 (nom. corr. Gill, 1871 


1871. Imbricariinae Gill, Smiths. Misc. Coll., No. 277: 5 (nom, corr.), 


Shell small to large, 12 - 130mm, fusiformly elongate. elongate ovate or conical: teleoconch of 
up to 10 convex, concavo-convex or angulate whorls, protoconch of 14-3 smooth, glassy, conical 
nuclear whorls. Sculptured with smooth or beaded, elevated or depressed spiral cords, which may 
be either close set or distant; species of some genera only spirally striate. Axial riblets or growth 
striae either prominent or obsolete, presutural ramp often keeled, Aperture shorter or longer than 
spire, narrow, always smooth within; labial lip thin or thick. simple, bluntly crenulate or crimped, 
columella with 3-10 oblique folds. Siphonal canal short or long, straight or recurved, siphonal 
notch distinct. Periostracum thin and translucent or moderately thick and opaque. 


The living animal is similar to Pterygia. The radular formula is 1-1-1, rachidians with 1 - 30 
cusps, laterals with 3-30 cusps. The most primitive radula can be found in Domiporta, the most 
specialized one in Scabricola and to a lesser extent in Neocancilla. Egg capsules are claviform or 
“banana” shaped. 


Imbricariinae are exclusively sand dwellers: the majority of species inhabit shallow waters of 
the intertidal region, and are found buried in coralline or muddy sand: some species have been dredged 
as deep as 567 metres (310 fathoms). | 

The subfamily contains 6 Recent genera and 2 sv 
nominate subgenera excluded. The arrangement of the 
Cancilla and Domiporta is only tentative: the radul 
remains unknown and several chronological priorities n 
or disagree with the other related genera. 


ibgenera and 1 fossil genus and 2 subgenera, 
fenus-groups Pseudocancilla, Subcancilla, Ziba, 
ae of the type species of Cancilla and Ziba 
iust be considered should radula features agree 


GEOGRAPHICAL DISTRIBUTION: East & West Atlantic; Caribbean: 


Australia. Eastern Pacific: Indo - Pacific: 


STRATIGRAPHICAL RANGE: Upper Cretaceous — Recent. 
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GeNus Imbricaria Schumacher, 1817 


(Plate 5, figs, 3-6) 


Imbricaria Schumacher, 1817, Ess. nouv. syst., pp. 71, 236. Type species by M J/.conica Schumacher, 1817 = Mitra 
conularis Lamarck, 1811. Recent. 


= 1821, Conoelix Swainson, Zool. Illust., ser, 1,1: pl. 24. Type species by OD C.lineatus Swainson, 1821 = Mitra 
conularis Lamarck, 1811. 


= 1825. Conohelix Swainson in Sowerby, Cat. coll. Tankerville, p. 29 (nom, null.). 
= 1832. Conehelix Deshayes in Guérin, Mag. Zool., pl. 7 (nom, null.). 

= 1836. Conalix Jay, Cat. rec. shells, p. 63 (nom. null.). 

= 1838. Concelix Kiener, Spéc. gén. icon. coq. viv., p. 2. 

= 1839. Conelix Kiener, Spéc. gén. ico. coq. viv., p. 109 (nom. null.). 

= 1840. Conoehelix Swainson, Treat. Malac., pp. 127-129, 132 (nom. null.). 

= 1875. Conalex Paetel, Fam. Gatt. Mollusk., p. 50 (nom. null,). 

= 1875. Conolix Paetel, Fam. Gatt. Mollusk., p. 53 (nom. null.). 

= 1966. /mdricaria Habe & Kosuge, Shells world col., 2: 73 (nom. null.). 


Shell small, 10- 30mm, conical or oliviform, solid; teleoconch of 5-9 convex or subangulate 
whorls, protoconch of 13-3 glassy nuclear whorls. Smooth, or sculptured with punctate spiral 
grooves and occasionally axial plicae on early whorls; in some species sculpture scabrous. Aperture 
narrow, moderately straight, longer than spire, smooth within; labial lip thickened and simple. 
Columella with 5-8 sharply cut oblique folds, parietal wall occasionally with a white callus; 
siphonal canal straight and short, siphonal notch distinct. Periostracum thin and translucent. 


The animal of the type species has a light grey foot which is flecked with white; the siphon is 
black, with a white longitudinal centre line flanked by two white spots. Tentacles are white, flecked 
with grey, eyes are black and well developed. 


The radula is a modified Subcancilla pattern. The rachidians have two, rarely three large main 
cusps and up to 8 smaller side denticles. Laterals are equipped with 1 large, inward - pointing cusp 
with a variable number of smaller accessory denticles. In some species only a single large cusp remains 
on laterals, and the plate is otherwise bare. The egg capsules are cream coloured and ovoid (see 
Orr-Maes, 1967). 


Species of /mbricaria are shallow water sand dwellers. Jmbricaria, Subcancilla and Scabricola 
appear to be closely related, and probably diverged during the late Oligocene from a common ancestor. 
The species Scabricola padangensis (Thiele), resembles a Subcancilla and Imbricaria olivaeformis 
(Swainson) could be mistaken for a Swainmsonia, while Imbricaria vanikorensis (Quoy & Gaimard) 
shows affinities in shell and radula with Scabricola. 


The age of the deposits on the Chilean Island of Chiloé, from which Jmbricaria chiloensis 
(Philippi) has been described, could be either late Miocene or early Pliocene. 


GEOGRAPHICAL DISTRIBUTION: Indo-Pacific and West Africa (Recent). 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 
? U. MIOCENE —W. coast Sth. America: chiloensis Philippi, 1887. 
PLEISTOCENE — Europe: carbonacea caterinii Meneghini, 1868 (= mochi Blanc, 1934). 


RECENT — West Africa: carbonacea Hinds, 1844 (= citrina Reeve, 1844 = rollandi Bernardi, 1853). Indo-Pacific: 
conovula Quoy & Gaimard, 1833 (= virgo Broderip, 1836 = eburnea Philippi, 1850) ; conularis Lamarck, 1811 (= 


conica Schumacher, 1817 = lineatus Swainson, 1821 = decorata Defrance in Blainville, 1824 = marmorata Schu- 
bert & Wagner, 1829 = swainsonizi Lesson, 1831 = crouani Crosse, 1868) ; olivaeformis Swainson, 1821 (= dacty- 
loidea Anton, 1839 = olivellaeformis Pilsbry, 1921); punctata Swainson, 1821 (= truncata Kiener, 1838 = ossea 


Reeve, 1844); vanikorensis Quoy & Gaimard, 1833 (= deburghiae Sowerby, 1879 = isomeres Melvyill & Sykes, 
1897). 
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Genus Seabricola Swainson, 1840 
(Plate 5, figs. 8- 13) 


Scabricola Swainson, 1840, Treat. Malac., pp. 130, 131, 319. Type species by SD (Gray, 1847) Mitra serpentina Lamarck. 


1811 = Voluta variegata Gmelin, 1791. Recent. 
= 1842, Scabricula Sowerby, Conch. Man., p. 251 (nom. null.). 
— 1847. Scabicola Gray, Proc. Zool, Soc. Lond., 17 (15): 141 (nom, null.). 
— 1876. Scaricola Brazier, Proc. Linn. Soc. N.S.W., 1(3); 208 (nom. null.). 
= 1966. Scabricopa Habe & Kosuge, Shells world col., 2: 7&8 (nom. null,). 


Shell small to moderate in size, 7- 60mm, elongate ovate to cylindrically ovate, solid; teleo- 
conch of 5-8 convex or subangulate whorls, protoconch of 2-3 smooth, glassy nuclear whorls. 
Sculptured with deep, punctate or striate grooves or spiral cords; in some specimens sculpture 
most prominent on presutural ramp of body whorl and scabrous on earlier whorls, Aperture equal 
in height or longer than the spire. moderately narrow, smooth within; labial lip moderately 
thickened, convex or straight, edge finely crenulate or crimped. Columella with 4-6 prominent, 
oblique and close-set folds; siphonal canal short, calloused anteriorly, siphonal notch distinct. 
Periostracum thin and translucent. 


The buccal mass in Scabricola is moderately large for Mitridae, and on the average 17°% of 
total shell length. Rachidians are more or less triangular, and have 6-8 long, slender and deeply 
rooted cusps; in one species the rachidian is unicuspid. Laterals are equal in size or only slightly 
larger than rachidians, and equipped with 3-5 strong cusps on the inward facing angular plate. The 
odontophore is rusty-brown in colour, the last half of laterals is white and thin. 


Species of Scabricola are shallow water sand dwellers, but are occasionally dredged in moderately 
deeper water. Scabricola is probably a Miocene offshoot of /mbricaria. 


GEOGRAPHICAL DISTRIBUTION: Indo-Pacific. 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 
MIOCENE 


Indonesia: molengraafi Martin. 1916. 


PLIOCENE — Indonesia: desetangsii Kiener, 1838, 


gi Reread mek deseo ess Sowerby, 1900 (= stbuyanensis Sowerby, 1914); caerulea Reeve. 1844: coriacea 
A. Adams 1853 Incunosn Reey Geek pata is vis RENE: 1844 = suffecta Dautzenberg & Bouge, 1923); eximia 
» 1853; ‘ Ve, (= cancellata Kiener, 1838 — mauritiana Sowerby, 1874) : padangensis 


Thiele, 1925; variegata Gmelin, 1791 (= ry Odi 
: : = um RO = , 7 
Adams, 1853); vultwosa Reeve, 1845 (= eb A, Ae ange Sao i Tea EEE TEER = ik Sisk at 


New Hebrides: praaevariegata Abrard, 1946. 
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SUBGENUS Swainsonia H. & A. Adams, 1853 (of Scabricola) 
(Plate 5. fig. 14 and Plate 6, figs. 1 - 2) 


Swainsonia H. & A. Adams, 1853, Gen. Rec. Moll., 1: 180. Type species (art. 67i of ICZN) Mitra jissurata Lamarck, 


ISL], Recent. (nom. subst. pro Mitrella Swainson, 1831). 
= 1831. Mitrella Swainson, Zool. Ilust., ser. 2, 2: pl. 354. Type species by SD (Gray, 1847) Mitra fissurata 
Lamarck, 1811 (misspelled M.fissuella and M_fissurella by Swainson, 1831) (non Mitrella Risso, 1826). 
Shells of the subgenus resemble those of Scabricola, but are generally more slender and have a 
smooth appearance. The sculpture is confined to the early whorls and the presutural ramp of the 
body whorl; the lower two-thirds of the body whorl are smooth apart from punctate spiral grooves. 
In some species of the subgenus, the oblique folds are positioned fairly low on the columellar pillar. 


The radula of Swainsonia (Fig, 110) is the same as that of Scabricola, and species of Swainsonia 
also live buried in coral sand and coral rubble. 


(SEOGRAPHICAL DISTRIBUTION: Indo-Pacific. 
STRATIGRAPHICAL RANGE: Recent. 


CHARACTERISTIC SPECIES: 


RECENT — Indo-Pacific: bicolor Swainson, 1824 (= filum Wood, 1828); casta Gmelin, 1791 (= matronalis Schu- 
macher, 1817 = bicolor Defrance in Blainville, 1824 = laevis A. Adams, 1853 = fasciata Chenu, 1859); fissurata 
Lamarck, 1811; fusca Swainson, 1824 (= limata Reeve, 1845 = formosa Pease, 1868 = sephyrina Sowerby, 1874 
= nevillei Sowerby, 1874); mewcombii Pease, 1869: ocellata Swainson, 1831 (= incisa Adams & Reeve, 1850 = 
mariae A. Adams, 1853). 


Genus Pseudocancilla Staadt in Cossmann, 1913 
(Plate 6, fig. 3) 


Pseudocancilla Staadt in Cossmann, 1913, Ann. Soc. Roy. Zool. Malac. Belgique, 49: 194. Type species by OD Mitra 
(Pseudocancilla)restifera Staadt in Cossmann, 1913. Upper Paleocene of France, 

Shell moderately small, c. 18mm, fusiformly elongate; teleoconch of 7 convex whorls, proto- 
conch of 2 small and smooth nuclear whorls. Sculptured with spiral and bisecting axial cords 
giving the shell a clathrate appearance. Aperture narrow, equal in height or shorter than the 
spire, smooth within; labial lip convex, thin and simple, constricted anteriorly. Columella with 
8-9 small, sharp and equidistant folds, siphonal canal recurved. 


Pseudocancilla is similar in form and sculpture to some recent Sudcancilla species, particularly 
the species Subcancilla juttingae (Koperberg) of the Indonesian Miocene, and the recent S.verrucosa 
(Reeve) and S.abyssicola (Schepman). The columellar folds are more numerous, serrated, hardly 
discernible and differently arranged in Pseudocancilla than in the Recent Sudcancilla. 


Cossmann (1913) included 2 species from the Montian of Belgium in the genus Pseudocancilla, 
i.e. Mitra omalii Briart & Cornet, 1871, and M.dewalquei Briart & Cornet, 1871. These species are 
more squat than Pseudocancilla restifera, the body whorl is large, the spire short and conoidal and 
the axial riblets more prominent than the spiral cords; these two species have more the appearance of 
Conomitra than Pseudocancilla. 


GEOGRAPHICAL DISTRIBUTION: Europe (France). 


STRATIGRAPHICAL RANGE: Upper Paleocene. 


GeNus Subeancilla Olsson & Harbison, 1953 
(Plate 6, figs. 4-7) 


Subcancilla Olsson & Harbison, 1953, Acad, Nat. Sci. Philadelphia Mon., No, 8: 190. Type species by OD Mitra sulcata 
Swainson — Mitra sulcata Swainson in Sowerby, 1825. Recent. Eastern Pacific. 

= Tiara auctt. (non Swainson, 1831). 

= Cancilla (pars) auctt. 
1969. Taira Shuto, Mem. Fac. Sci. Kyushu Uni, Geol., 19 (1): 164 (nom. null.). 


| 
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The radula of Cancilla is unknown, and the relationship to Subcancilla cannot be properly 
evaluated at this time. The radula of Subcancilla has a distinctive pattern not found in any other 
mitrid genus, with the possible exception of Imbricaria which it resembles in some features. 


The genus group name Tiara as used by some writers (Woodring, 1964; Shuto, 1969), is not 
applicable to the Subcancilla or Cancilla group of species. Gray’s designation (1847) of M itra corrugata 
Lamarck, 1811 (= Vexillum rugosum Gmelin, 1791), an originally included species, is prior to Herr- 
mannsen’s designation (1849) of Tiara isabella Swainson. Tiara is therefore a subjective synonym of 
Vexillum Réding, 1798, in the subfamily Vexillinae. 


Some Subcancilla species, i.e. S.bacillum (Lamarck). S.fulgetrum (Reeve) and S.flammea (Quoy 
& Gaimard), have a modified radula intermediate in characters between Mitra and Subcancilla, ‘The 


rachidians in these species are typically mitrid in character, while the laterals lack the small cusps 
anteriorly to the inward pointing large cusp, which is appreciably smaller than in the typical Swbcancilla 
radula. A future classification of these species in Ziba may be more appropriate. 


The presence or absence of intersticial intermediate spiral cords is a variable character not 
applicable for diagnostic purposes. In species which normally have primary spiral cords only, the 
appearance of individuals with intermediate secondary spirals is not at all unusual; some specimens 
may develop extra spirals between one or two main spirals only. 


GEOGRAPHICAL DISTRIBUTION: Eastern Pacific; Indo-Pacific. 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 


sailor ni oe eene Cae Engerrand & Urbina, 1910; dariensis Brown & Pilsbry, 1911 (= colombiana Weisbord 
DaTaneher Mon Haan Wetnt oat) tama Goxdnes, 1997; kenekent Sowerby, 1850 (= 
ph ERA, » +769); wlacrdata Woodring, 1928; tonga longa Gabb, 1873; longa couvensis [ , 25 
longa rhadina Woodring, 1928; mitrodita Gardner, 1937; senecta White, 1887; Gicata Dall. 1800 aa i 


gerthi Pannekoek, 1936; juttingae Koperber - 5 eth . nee 
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Indo-Pacific: annulata Reeve, 1844 (= nitens Kiener ee ake 
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eavat , erry, 1960) ; gigantea Reeve, 
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Genus Ziba H. & A. Adams, 1853 
(Plate 6, figs. 8 - 12) 


Ziba H. & A, Adams, 1853, Gen. Rec. Moll,, 1: 179. Type species by SD (Wenz, 1943) Mitra(Ziba)carinata Swain- 
son = Mitra carinata Swainson, 1824. Recent, W. Africa. 

= 1880. Zeba Garrett, J. Conch., 3: 73 (nom. null.). 

= 1881. Zeba Martens, Zool, Record, 17: 49 (nom. null.). 


Shell moderately small, 15 - 35mm, elongate fusiform; teleoconch of 7 - 8 angulate or convex 
whorls, protoconch of 2 - 2$ smooth, glassy nuclear whorls. Sculptured with a presutural carina, 
spiral grooves and axial lirae in interstices; spiral grooves sometimes confined to the presutural 
ramp and base of the body whorl, or quite distinct along the entire length of the last whorl. Aper- 
ture narrow, fusiform, longer than the spire, smooth within; labial lip slightly thickened, simple 
or bluntly crimped. Columella with 3-5 oblique folds, siphonal canal straight, siphonal notch 
distinct. Periostracum brown in colour, 


The radula of the type species is unknown, and the relationship of Ziba to either Subcancilla or 
Cancilla remains obscure. In shell form, Ziba resembles Sudbcancilla, in sculpture it leans towards 
Cancilla. The radula of the Indo-Pacific species tentatively assigned to Ziba is of a modified Sub- 
cancilla pattern; the rachidians are of a mitrid pattern, while the laterals are intermediate in characters 
between Mitra and Subcancilla. Should the radula of Ziba prove to be similar in pattern to Subcancilla, 
then the latter genus would be reduced to a subgenus of the former. If, however, Ziba is more closely 
related to Cancilla, which I think is unlikely, then Zia can be retained as a subgenus of Cancilla: 


The type species lives in moderately shallow water, and has been dredged to a depth of 20 metres 
(11 fathoms). The Indo-Pacific species tentatively assigned to Ziba are shallow water sand dwellers. 


GEOGRAPHICAL DISTRIBUTION: West Africa; S.E. Atlantic; tentatively Indo-Pacific (Recent). 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 


MIOCENE — Europe: bronni Michelotti, 1847; cochlearella Mayer-Eymar, 1891; goniophora Bellardi, 1850; praenigra 
Mayer-Eymar, 1891. 


PLIOCENE — Europe: bronni Michelotti, 1847; fusulus Cocconi, 1873. 


RECENT — West Africa and SE. Atlantic: carinata Swainson, 1824 (= senegalensis Reeve, 1844 — gambiana Dohrn, 
1861) ; turtont E. A. Smith, 1890 (= exilima Locard, 1897 = minor Locard, 1897). Indo-Pacific (tentative) - 
astyagis Dohrn, 1860 (= bacillum Reeve, 1844); bacil’um Lamarck, 1811 (= philippinarum A. Adams, 1853 = 
fischeri Souverbie, 1860 = semiconica Sowerby, 1874 = strigillata Sowerby, 1874); flammea Quoy & Gaimard, 
1833 (= intersculpta Sowerby, 1870) ; fulgetrum Reeve, 1844 (= boissaci Montrouzier, 1858 — cyri Dohrn, 1861) ; 
? rehdert Webb, 1958. 


Genus Cancilla Swainson, 1840 
(Plate 6, figs. 13-16 and Plate 7, figs. 1-2) 


Cancilla Swainson, 1840, Treat, Malac., pp. 130, 320. Type species by SD (Herrmannsen, 1846) Tiara isabella Swain- 
son, 1831. Recent, Indo-Pacific. 


= Tiara aucit. 

= 1847. Cancella Gray, Proc. Zool. Soc, Lond., 17: 142 (nom. null.). 

= 1867, Caucilla Angas, Proc. Zool. Soc. Lond., pp. 110, 117 (nom. null.). 

= 1880. Cancilia Hoernes & Auinger, Abh. k. k. geol. Reichsanst., 12 (2): pl. 9 (nom. null.). 
= 1898. Canilla Jousseaume, Le Naturaliste, 12 (268): 106 (nom. null.). 


Shel! moderately small to large, 20- 120mm, elongate fusiform; teleoconch of 6 - 10 convex 
or flat-sided whorls, protoconch of 2-35 smooth, glassv nuclear whorls. Sculptured with close-set, 
rounded or depressed spiral cords which are more numerous and less angulate than in Sudcancilla, 
or occasionally only with shallow spiral grooves; interstices narrow, smooth or ornamented with 
axial striae. Aperture narrow, fusiform, shorter or longer than spire, smooth within; labial lip 
moderately thin, convex, edge of labial lip bluntly crimped. Columella with 3-6 oblique folds, 
siphonal canal straight or recurved, sometimes produced, siphonal notch distinct. Periostracum 
thin and brown in colour or black and opaque, 
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Cancilla is confined to the central Indo-Pacific. 


. ica: Indo-Pacific. 
GEOGRAPHICAL DISTRIBUTION: West Africa; E. coast of Sth. America; 


STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: ae 

MIOCENE — Europe: alligata Defrance in Blainville, 1824 (= striatula piacchs. ment hrs eer a ag Woy. 
1838 etc.) ; screbiculata Brocchi, 1814. Caribbean: /imonensts Olsson, 1922; seat Fats: “his oa lois 
Gabb, 1873, India: subscrobiculata d’Orbigny, 1852 (= scrobicwlata J. de C. owerby, 1840), Thdonesia: aegrs 
junghuhni Martin, 1880, Okinawa: loochoensis MacNeil, 1960; yonabaruensts MacNcu, ot. Fars ’ 
multisulcata Harris, 1897. 

PLIOCENE — Indonesia, Formosa & Okinawa: aegra Reeve, 1845. Philippines: isabella Swainson, 1831, Europe: 
alligata Defrance in Blainville, 1824; scrobiculata Brocchi, 1814 (also Morocco), 


RECENT — West Africa: scrobiculata crosniert Cernohorsky, 1970. Uruguay & Brazil: larranagai Carcelles, 1947. 
Indo-Pacific: aegra Reeve, 1845 (= peasei Dohrn, 1861 = yokoyamai Nomura, 1935); isabella Swainson, 1831 
(= morchii A. Adams, 1855 = herklotsiana Dohrn, 1861 = acuminata Shuto, 1969) . 


SUBGENUS Fusimitra Conrad, 1855 (of Cancilla) 
(Plate 7, fig. 3) 


Fusimitra Conrad, 1855, Proc. Acad. Nat. Sci, Philadelphia, 7 (7): 261. Type species by SD (Grant & Gale, 1931) 
Mitra mellingtont Conrad, 1855 — Mitra conquisita millingtoni Conrad in Wailes, 1854. Eocene of S.E. United States. 


Shell moderately small to large, 20 - 130mm, fusiform and slender. often polished; teleoconch 
of 6-9 convex whorls, protoconch of 3 - 4 smooth, conical nuclear whorls. Sculptured with spiral 
striae which give rise to flat or rounded spiral cords: spiral sculpture often obsolete particularly 
in gerontic individuals; the interstices of spiral cords generally axially striate. Aperture narrow, 
fusiform, shorter or longer than spire, smooth within: labial lip thin, simple, convex, slightly 


constricted anteriorly. Columella with 3-4 oblique folds, siphonal canal slender and produced, 
siphonal notch generally distinct. 


The relationship of Fusimitr 
spiral cords is prominent in speci 
almost absent in large, old indivi 
a subgenus of Cancilla for Tertia 


ad is with the large Cancilla s.str, and not Mitra. The sculpture of 
mens up to 60mm, becomes partially obsolete in larger specimens and 
duals, such as the type species of Fusimitra, Fusimitra is retained as 


We consider Mitra millingtoni Conrad, to be the Eocene 
specimens of both forms are separable only 


GEOGRAPHICAL DISTRIBUTION: United States. 


STRATIGRAPHICAL RANGE: Mid-Eocene — Mid-Oligocene 


CHARACTERISTIC SPECIES: 


EOCENE —S.E., S.W. and E. United States: conquisi ili 
: ’ ht Bee : quisita millinetoyi : ' . ah, e 4 
Gregorio, 1890 [Mississippi, Arkansas, Louisiana, NE. Mexics} que RN ales 1854 (= subconquisita de 
California: uvasana Dickerson, 1915. be te N.E. Mexico: neta Gardner, 1945. 


OLIGOCENE — Alabama, 


Mississippi & } eas 2s is, 
rad, 1848). ppl & N.E. Mexico: conquistta conquisita Conrad, 


1848 (= mississippiensis Con- 
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SUBGENUS Domiporta nov. subgen. (of Cancilla) 
(Plate 7, figs. 4-7) 
Type species here designated Voluta filaris Linnaeus, 1771, Recent, Indo-Pacific. 

Shell small to moderate in size, 15 - 65mm, fusiformly elongate to fusiformly ovate; teleo- 
conch of 5 - 10 convex whorls, protoconch of 14-4 smooth, glassy, white or violet nuclear whorls. 
Sculptured with finely nodulose spiral cords, moderately deep longitudinal grooves or intersticial 
axial striae. Aperture shorter or longer than spire, only moderately narrow, smooth within: labial 


lip thin, crimped on edge, not constricted basally. Columella with 3-6 oblique folds, siphonal 
canal moderately short, siphonal notch distinct. Periostracum thin and translucent. 


The radula is unique in pattern, bearing no resemblance to any other mitrid group, and is inter- 
mediate in characters between Mitra and Vexillum. The rachidians have a crescent-shaped base, the 
denticles are small, thin and pointed, and number from 9-32. The shape of the laterals is similar to 
Mitra, but the cusps are not deeply rooted as in Mitra and are small, thin and sharp instead; lateral 
cusps number from 14-28, The buccal mass is very small, the odontophore averaging 4% of total 
shell length. Teeth are numerous, the rows closely set, averaging from 57 - 190 rows of teeth per 1mm 
of ribbon length; the rachidians are large in comparison to the laterals, and larger than those of Mitra 
or Subcancilla. The odontophore is white and thin. 


The egg mass of the type species consisted of a cluster of 85-90 brown-coloured, “banana”’- 
shaped egg capsules, which measured 3.5 - 4.0mm in height and 1.0- 1.2mm in width; capsules con- 
tained from 130-150 cream-coloured spherical eggs 110- 180m in diameter. 


In shell characters, species of Domiporta resemble to some extent Cancilla and Subcancilla, but 
species of Domiporta in which the radula has been examined share the following features in common: 
the spiral cords are less elevated than in species of Subcancilla and the cords are not smooth but 
nodulose. The aperture is less narrow than in Swbcancilla and the whorls are more inflated than in 
either Cancilla or Subcancilla, Longitudinal bisecting grooves, which are generally not present in either 
Cancilla or Subcancilla, are a prominent feature in Domiporta species. 


The group of species with the unique type of radula was classed in “group 10” by Cooke (1920) 
and Peile (1936), and was left unnamed by the writer in his tentative review of the genera of Mitridae 
(1966d). In view of the unknown identity of the radula of Cancilla, Domiporta has been tentatively 
retained as a subgenus of Cancilla. 


Species of Domiporta are shallow water sand dwellers, but a few species have been dredged to a 
depth of 92 metres (50 fathoms). 


GEOGRAPHICAL DISTRIBUTION: Tropical Indo-Pacific; S.E. Australia- Kermadec Ids. region; South 
Africa. 


STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 
MIOCENE — Indonesia: carnicolor kannegieteri Icke & Martin, 1906. 
PLIOCENE — Indonesia & Java: carnicolor Reeve, 1844; circula Kiener, 1838. 


RECENT — Indo-Pacific: carnicolor Reeve, 1844 (= pura A. Adams, 1853 = millepunctata Sowerby, 1889); circula 
Kiener, 1838 (= circulata Reeve, 1844 = rufescens A. Adams, 1853 = burnupiana Cooke, 1920); duplilirata Reeve, 
1845 (= lalage Melvill & Standen, 1901) ; filarts Linnaeus, 1771 (= filosa Born, 1778 = nexilis Lamarck, 1811 = 
bernardiana Philippi, 1850 = bornii Philippi, 1850); gloriola Cernohorsky, herein (= gracilis Reeve, 1844) ; 
granatina Lamarck, 1811 (= ehrenbergi Jickeli, 1874 = scabricola Kobelt, 1878 = sura Jousseaume, 1898 = 
langfordi Pilsbry, 1921 = candida Dautzenberg & Bouge, 1923); incarnata Reeve, 1845 (= reticulata A. Adams, 
1853) ; praestantissima ROding, 1798 (= gracilis Philippi, 1850) ; rvfilirata Adams & Reeve, 1850, South Africa: 
aerumnosa Melvill, 1888. SE, Australia & Kermadec Islds.: strange? Angas, 1867 (= franciscana Tenison-Woods, 
1877 = nodostaminea Hedley, 1912), 


GENus Neocancilla Cernohorsky, 1966 
(Plate 7, figs. 8 - 12) 


Neocancilla Cernohorsky, 1966, The Veliger, 9 (2): 110 Type species by OD Voluta papilio Link, 1807. Recent, Indo- 
Pacific. 

Shell small to moderate in size, 10- 60mm, fusiformly elongate, solid; teleoconch of 6-9 

convex or subangulate whorls, protoconch of 2-3 smooth, glassy nuclear whorls. Sculpture pre- 

dominantly decussate and beaded; bisecting spirals and axial grooves giving rise to elongated 
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GEOGRAPHICAL DISTRIBUTION: Indo-Pacific; West Africa. 
STRATIGRAPHICAL RANGE: Recent. 


CHARACTERISTIC SPECIES: 


RECENT — West Africa: hebes Reeve, 1845 (= asperulata A. Adams, 1853 = hamillei Petit de Senes et tte hea 
minor Locard, 1897), Indo-Pacific: arenacea Dunker, 1852 (= formosa A, Adams, 1853); clat Y Pilsbry, 1921) 
(= crenifera Lamarck, 1811 = tathnae Jickeli, 1874 = eburneostoma Garrett, 1880 = Emersons wa pe ) 
papilio Link, 1807 (= leucostoma Gmelin, 1791 = scabriuscula Lamarck, 1811 = malsbur gi Men e, se = 
langfordiana J. Cate, 1962—sphaerulata auctt.); pretiosa Reeve, 1844 (= antoniae H. Adams, 1870); ftakmsaot 
Kuroda & Sakurai in Kuroda, 1959; waikikiensis Pilsbry, 1921, 


SUBFAMILY VEXILLINAE Thiele, 1929 


1864. Turriculinae A. Adams, J. Linn. Soc. Lond., 7: 200 (for Costellaria Swainson, 1840—not available, art. 11¢ and 
63 of ICZN). 

1888. Plzsiomitrinae Bellardi, Mem. R, Accad. Sci. Torino, 38: 277 (not available, art. 11c and 63 of ICZN). 

1899, Pseudomitrinae (pars) Cossmann, Ess. paléoc. comp., 3: 151 (not available, art. llc and 63 of ICZN). 

1899. Semimitrinae Cossmann, Ess. paléoc. comp,, 3: 151 (not available, art. 11c and 63 of ICZN ). 

1929, Vexillinae Thiele, Handb. syst. Weicht., 1: 337, 

1961, Pusinae Habe, Col. Ilust. shells Japan, 2: 69. 

1961. Vexilliinae Habe, Col. Illust. shells Japan, 2: 69. 

1964. Pusiinae Habe, Col. Illust. shells Japan, 2: 106. 


Shell small to moderate in size, 3 - 80mm, fusiform, slender or ovate; spire elevated, occas- 
ionally turreted, sutures distinct, simple or tuberculate, whorls Straight or convex. Rarely smooth, 


generally sculptured with axial ribs, beads, grooves or spiral ridges. Aperture moderately wide or 
narrow, always lirate within in species of all genera, with the exception of the Cretaceous venus 
Mesorhytis and some species of the Recent Austromitra. Labial lip thin or thickened simple or 
denticulate; columella often calloused and with 3 - 6 well-developed oblique folds first. posterior 
fold usually larger than second fold. Parietal wall frequently with a callus pad Le canal 


straight or recurved short oO! long siphonal notch di sting f | | Jar] 
] ees } - re or moder; ely § W 5 5 m 
. at shallo eriostracu 


The animal has a moderately large and multicoloured foot, and lone 
? taal) 


siphon are moderately large, proboscis small. The presence of a poison ¢ 
the genus Thala. g 


slender tentacles; eyes and 
land has been confirmed in 


The buccal mass is small, the length of the odo if > ae 
radula of the Vexillinae consists of two patterns: dn Geer ee i st ae it 
or the concave, cresent-shaped, tri-cuspid rachidian: intermediate rachidians i ore aaa 
have also been recorded, Recent genus groups of Vexillinae are very closel lat aye Shane 
separation on the basis of multicuspid and tricuspid rachidians would bs ese acre fanetis 
The radula of the species V.cancellarioides (Anton) and Vluculentum ( Resta: Ca ee 

ve, j y Vexilline, 


51 


i.e. the rachidians are multicuspid, yet the shells have the appearance of Pusia, Vexillum isaoi (Kuroda 
& Sakurai in Kuroda, 1959) has Pusiine tricuspid rachidians and a Vexilline shell. Species of the 
genus Thala, a group well defined on shell characters, have a radula with 3, 5 or 7 cusps on the 
rachidians. The lateral teeth in all Vexilline genera are simple, sickle-shaped and unicuspid, The 
rachidians of the temperate water genus Awstromitra are multicuspid. 


The correct assignment of some vexilline species will, in some instances, be a matter of interpre- 
tation of shell characters and subsequent application of the total sum of diagnostic characters to one 
group or another. Differences between Costellaria and Pusia are often nebulous and changes in shell 
form more gradual than abrupt; characters representing both groups may appear in variants of a 
single species (see V.(P.)ebenus Lamarck). In view of the close relationship of Costellaria and Pusia, 
interchangeable radula patterns and common geographical distribution, a classification of Costellaria 
and Pusia as subgenera of Vexillum is more appropriate. 


Vexillinae are predominantly sand dwellers, but a small percentage of species inhabit the under- 
side of rocks and coral boulders and crevices of coral reefs. Vexillinae live in shallow and deep water; 
some species have been dredged in 924 metres (505 fathoms), on a substrate of mud and broken shale, 
at temperatures as low as 6°C (43°F). 


The prior usage of Turriculidae Carpenter, 1861 and Turriculinae A. Adams, 1864 in the family 
Mitridae, pre-occupies Turriculinae Powell, 1942 in the family Turridae. 


The subfamily contains 4 Recent genera and 2 subgenera and 1 fossil genus, exclusive of nominate 
subgenera. 


GEOGRAPHICAL DISTRIBUTION: Cosmopolitan. 


STRATIGRAPHICAL RANGE: Eocene — Recent. 


Genus Mesorhytis Meek, 1876 
(Plate 7, figs. 13-15 and Plate 8, figs. 1-3) 


Mesorhytis Meek, 1876, Rept. U.S. Geol. Surv. Territ., 9: 356, 364. Type species by M Fasciolaria( Mesorhyits) graci- 
lenta Meek, 1876. Upper Cretaceous of S.E. United Siates, 


1963. Mitridomus Sohl, J. Paleont., 37 (4): 749. Type species by OD Fasciolaria ripleyana Wade, 1926. Upper 
Cretaceous of S.E. United States. 

Shell small to moderate in size, 15 - 40mm, fusiformly elongate; teleoconch of 7 - 10 convex 
whorls, protoconch of 14-2 paucispiral nuclear whorls, sutures distinct. Sculptured with slender 
axial ribs and fine spiral striae; axial ribs numbering 15 to 25 on the body whorl, and spiral 
striae from 25 to 50. Aperture narrow, equal in height or longer than spire, smooth within; labial 
lip thin and simple, narrowing towards a moderately long siphonal canal. Columella with 3-4 
oblique folds, siphonal notch shallow. 


Mesorhytis is a close relative of the Cretaceous fasciolarid genus Paleopsephaea Wade, 1926, a 
genus widely distributed during the late Cretaceous. Species of Paleopsephaea are similar in form and 
columellar arranvement to Mesorhytis, but are slightly more obese, the axial folds are fewer in number 
and thicker, and whorls are posteriorly more prominently constricted. The large (58mm) _ species 
Paleopsephaea decorosa Stephenson, 1952, from the Woodbine formation, Cenomanian of Texas, may 
be referable to Mesorhytis; the axial ribs are slender and numerous and the posterior constriction of 
the whorls is lacking. Mesorhytis may conceivably represent the prototypic stock of the Vexillinae, 
but apart from the axial ribs and spiral striae, there is little else in way of diagnostic characters (e.g. 
parietal callus pad, labral lirae) to enable a definite association with the Vexillinae. Mesorhytis species 
with a prominent spiral sculpture, bear some resemblance to the Paleocene Pseudocancilla, 


Mesorhytis obscura Wade, 1926, from the Ripley formation of Tennessee, should be located in 
the fasciolarid genus Graphidula Stephenson, 1941. Mitra potomacensis Clark & Martin, 1901, from 
the Aquian and Nanjemoy formations of Maryland, appears to be a small Paleopsephaea, Mitra 
gasparini d’Orbigny, 1843 and Voluta renauxiana d’Orbigny, 1842, from the Cretaceous of Europe, 
are questionable Mesorhytis. F asciolaria assimilis Stoliczka, 1868, from the Cretaceous of South India, 
is a large, 140mm-long fasciolarid. Mitra waeli Binkhorst, 1861. from the Cretaceous of Limburg 
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GEOGRAPHICAL DISTRIBUTION: Europe; S.E. & N. United States; India. 
STRATIGRAPHICAL RANGE: Upper Cretaceous — Paleocene. 


CHARACTERISTIC SPECIES: 


U. CRETACEOUS — Europe: cassisiana d’Orbigny, 1850 (= cancellata Sowerby, 1832). Bs ai retouch Ae et 
Stoliczka, 1868; cassisiana d’Orbigny, 1850. N, & S.E. United States: gracilenta Meek, 1876; rzpleyana Wade, 19-0, 


PALEOCENE — Dakota: dacotensis Stanton, 1920 (Lance formation). 


Genus Vexillum Roding, 1798 
(Plate 8, figs. 4-9) 


Vexillum Réding, 1798, Mus. Bolten., p. 138. Type species by SD (Woodring, 1928) V.plicatum Roding, 1798 = Voluta 
plicaria Linnaeus, 1758. Recent, Indo-Pacific. 


= 1823. Turricula Fabricius & auctt., Fort. Bisk. Fabr. Nat., p. 80. Type species by SD (Coan, 1966) 
T.plicaria = Voluta plicaria Linnaeus, 1758 (non Turricula Schumacher, 1817). 
= 1934, Turricola Nardini, Palaeont. Ital. Siena, 34: 196 (nom. null.). 
= 1937. Vexilla Gardner, U.S. Geol. Surv. Prof. Pap., 142: 416 (nom. null.) (non Vexilla Swainson. 1840). 
= 1964. Vexalium Habe, Shells west. Pacif. col., 2: 108 (nom. null.). 
1810, Turris Montfort, Conch. Syst., 2: 538. Type species by OD T.vulpecula Linnaeus — Voluta vulpecula Linnaeus, 
1758. Recent. (nen Turr?s Réding, 1798). 


= 1824. Vulpecula Defrance in Blainville, Dic. Sci. Nat., 31: 106. Type species by T Voluta vulpecula Linnaeus, 
1758. (non Vulpecula Jarocki, 1822). 

= 1899. Turricula Cossmann, Ess. paléoc. comp., 3: 162. Type species by OD Mitra vulpecula Linnaeus = 
Voluta vulpecula Linnaeus, 1758. (non Turricula Schumacher, 1817; nec Fabricius, 1823). 


1831, Tiara Swainson, Zool. Tllust., ser. 2, 2: pl. 50. Type species by SD (Gray, 1847) Mitra corrugata Lamarck, 
1811 = Voluta rugosa Gmelin, 1791, Recent. 
= 1840. Thiara Swainson, Treat. Malac., p. 130 (non Roding, 1798) (nom, null.). 


1842. es adda Lesson, L’Echo Monde Sav., 9 (3): 65. Type species by M Mitra( Har paeformis)lupulina Lesson. 
1842. Recent. | 


1965. Tosapusia Azuma, Venus: Jap. J. Malac., 24 (1): 


55. Type species by OD Mitropifex isaoi Kuroda & Sakurai 
in Kuroda, 1959. Recent. c pif a & Sakurai 


Shell small to moderate in size, 20- 80mm, fusiform, often turreted, rather solid: teleoconch 
of 6-12 convex, flat-sided or angulate whorls, protoconch of 14-3 smooth glassy nuclear whorls 
Sculptured with prominent, angulate axial ribs which are widely spaced or even obsolete on the 
body whorl: spiral striae either confined to the interstices or overriding axial ribs Aperture 
narrow, constricted basally, shorter or longer than spire, always lirate within: labial lip generally 
angulate, thick and simple. Columella calloused, and with 4 - 6 strong, often tt folds 


parietal wall with a callus pad. Siphonal canal short or long, straight or rec . : 
: t : urved, 
and notch prominent. Periostracum thin and moderately opaque. puatal spec 


The radula (Fig. 121) has bow-shaped rachidians whi 


ch are equipped wi hs 
cusps: laterals are simple, sickle-shaped and unicuspid. dmPpec with 10-22 small, sharp 


Vexillum species live in shallow and deeper water, b 


K uried in sand, mud and cor Allan, 
are confined to the Indo-Pacific region; they are a fairly : coral rubble, Vexillum 


recent offshoot of the Indo-Pacific Costellaria. 
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(GEOGRAPHICAL DISTRIBUTION: Indo-Pacific. 
STRATIGRAPHICAL RANGE: Pliocene — Recent. 


(CHARACTERISTIC SPECIES: 


PLIOCENE — Indonesia: batavianum Martin, 1884; curviliratum Sowerby, 1874; pomaliense Oostingh, 1935, 
Philippines: batavianum Martin, 1884; subdivisum Gmelin, 1791. 


RECENT — Indo-Pacific: buriasense Tomlin, 1920 (= elegans Reeve, 1845); caffrum Linnaeus, 1758 (= bifasciata 
Swainson, 1822 = sonalis Quoy & Gaimard, 1833); cingulatum Lamarck, 1811 (= cinctella Lamarck, 1822 = 
balteata Bory St. Vincent, 1827); coccineum Reeve, 1844 (= crocea Sowerby, 1874 = jucunda Dunker, 1879 
= permutata Dautzenberg & Bouge, 1923); curviliratum Sowerby, 1874 (= ornata A. Adams, 1853 = jonkeri 
Martin, 1884 = formosensis Sowerby, 1889 = minahassae Schepman, 1907 = adornata Tomlin, 1920 = utravis 
Melvill, 1925); dennisoni Reeve, 1844; funereum Reeve, 1844 (= callosa Reeve, 1845); gruneri Reeve, 1844 (= 
modesta Pease, 1867) ; tsaoz Kuroda & Sakurai in Kuroda, 1959; lyratwm Lamarck, 1811; mirabile A. Adams, 1853 
(= angulosa Reeve, 1845 = macfadyeni Cox, 1930 = commutata Dautzenberg & Bouge, 1923) ; plicartum Linnaeus, 
1758 (= lividum Réding, 1798 = plicatum Roding, 1798 = balieolata Reeve, 1844 = pullata Reeve, 1844 = 
umbrosa Sowerby, 1874 = berthae Sowerby, 1879); regina Sowerby, 1828 (= citrina Gmelin, 1791 = elegans 
Link, 1807 = compressa Sowerby, 1874 = coloscopulus J, Cate, 1961 = filiareginae J. Cate, 1961); rugosum 
Gmelin, 1791 (= corrugata Lamarck, 1811 = brionae Sowerby, 1889 = weberi Bartsch, 1918); rugosum inter- 
medium Kiener, 1838 (= hybrida Kiener, 1838); subdivisum Gmelin, 1791 (= costellaris Lamarck, 1811 = 
nigrina Lamarck, 1811); taenzatum Lamarck, 1811 (= gloriosum Noodt, 1819 = vittata Swainson, 1821); tay- 
lorianum Sowerby, 1874; vulpecula Linnaeus, 1758 (= superbum Roding, 1798 = ? variabilis Link, 1807 = 
? melongena Lamarck, 1811 = crispata Kiister, 1840 = nodosa Swainson, 1840 = fulvolirata Sowerby, 1879 = 
pervariabilis Dautzenberg, 1935 = rugata Dautzenberg, 1935 = simulans Dautzenberg, 1935 = sitangkazanum, J. 
Cate, 1968); vulpecula jukesii A. Adams, 1853 (= interrupta A. Adams, 1853 = superbiens Melvill, 1895). 


SUBGENUS Costellaria Swainson, 1840 (of Vexillum) 
(Plate 8, figs. 10-14 and Plate 9, figs. 1 - 10) 


Costellaria Swainson, 1840, Treat. Malac., pp. 130, 320. Type species by M Mitra rigida Swainson, 1821 — Mitra 
semifasciata Lamarck, 1811. Recent, Indo-Pacific. 


1887. Uromitra Bellardi, Mem. R. Accad. Sci. Torino, 38: 277. Type species by SD (Harris, 1897) U.antegressa 
Bellardi, 1887. Mio-Pliocene of Europe. 


1927. Balcomitra Finlay, Trans. N.Z. Inst., 57: 508. Type species by OD Mitra paucicostata Tate, 1889 = Vexillum 
(Costellaria)lacertosum Cernohorsky (herein), Miocene of $.E. Australia. 


1929. Arenimitra Iredale, Mem. Queensland Mus., 9 (3); 286. Type species by OD A.arenosa (Lamarck) = Voluta 
exasperata Gmelin, 1791. Recent. 


1929. Pulchritima Iredale, Mem. Queensland Mus., 9 (3): 286. Type species (art. 671 of ICZN) Voluta sanguisuga 
Linnaeus, 1758. Recent. (nom. subst. pro Callithea Swainson, 1840). 
= 1840. Callithea Swainson, Treat. Malac., pp. 130, 320. Type species by SD (Herrmannsen, 1846) Mitra 
sanguisuga (Linnaeus) = Voluta sanguisuga Linnaeus, 1758. Recent. (non Callithea Feisthamel, 1835), 
= 1895. Cyllithea Melvill & Standen, J, Conch., 8: 103 (nom. null.). 


1929. Mitropifex Iredale, Austral. Zool., 5 (4): 346. Type species by M M.quasillus Iredale, 1929 = Mitra obeliscus 
Reeve, 1844. Recent. 

Shell small to moderate in size, 3 - 40mm, fusiform elongate or fusiformly ovate. Sculpture 
more discreet than in Vextllum, axial ribs more slender, the shell less heavy and solid. Labial lip 
convex or angulate, the aperture lirate within, and the columella with 3-6 oblique folds; the 
siphonal canal short or long, siphonal notch distinct. Periostracum thin, translucent or moderately 
opaque. 


The radula (Fig. 129) has a rachidian with generally multicuspid teeth, and denticles number 
from 7-22; laterals are simple, sickle-shaped and unicuspid. 


Species of Costellaria flourished during Miocene times, and were almost cosmopolitan in distri- 
bution. With the cooling of climates, Costellaria became extinct in the Mediterranean region, the 
Western Atlantic, the Eastern Pacific, New Zealand and S.E. Australia. In the temperate waters of 
South Africa, S.E. Australia and New Zealand, tropical Costellaria have been replaced by the closely 
related Austromitra group of species. The small, finely sculptured Costellaria species are readily 
separated from the large, angulate and heavy Vexillum, but the proper location of the larger species of 
Costellaria may remain problematical. 


Costellaria species are highly variable in characters of sculpture and shape of whorls. The whorls 
in both Vexillum and Costellaria may be distinctly convex or angulate in the same species (see 
V.exasperatum, Plate 9, figs. 4-5); in juvenile and immature specimens, the whorls are always more 
convex than in mature adults, The number of axial ribs may reach three times the minimum number 
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a1 or in < ies of individuals of 
of axial ribs observed in a species; the number of axial ribs Se ia Be cae ee Juvenile shells of 
Vexillum (Costellaria)acupictum (Reeve), varied from 16-47 on the es y sien ee Rae REN 
Costellaria are shorter and broader than adults of the species, ee vets ed in mature specimens 
obesity with progressing maturity. The labral lirae are always well develop 

of Costellaria species, but are often unformed in juveniles. 


; ; ao cited as 

The type species of Uromitra Bellardi is generally cite  Fizeee Palmer, 1946: 

subsequent designation of Cossmann, 1899 (Palmer, 1937; Gardner, SA is nin eo Reba pine: 

Olsson & Harbison, 1953; Coan, 1966—corrected by Woodring, 1964). ec be rs i te a Tee 
(1897) of Uromitra antegressa Bellardi as the type of Uromitra, changes the p ; 


; roup. The 
interpretation only slightly, but sufficiently to regard Uromittra as a superfluous genus group 


. - : i ‘ellaria, but similarly shaped 
i s not confined to fossil species of C ostel. » Dt : 
EL PERCHERON OEE (e.c. Vexillum (Costellaria) radius Reeve). 


species may be found among tropical Costellaria species 


Voluta cupressina Brocchi, 1814, by 


GEOGRAPHICAL DISTRIBUTION: Caribbean; Indo-Pacific (Recen:). 
STRATIGRAPHICAL RANGE: Eocene — Recent. 


CHARACTERISTIC SPECIES: 


EOCENE — Europe: terebellum Lamarck, 1803. United States: brasosana Palmer & Brann, Ne air Lina 
1860) ; gracile Lea, 1841 (= cincta Meyer, 1886); grantense Johnson, 1899; ° manor? Hanna, 1927; terpiz 
de Gregorio, 1890 (= linzata Lea, 1833). 


OLIGOCENE —S.E. United States: cellulifera Conrad, 1848. 


MIOCENE — Europe: antegressum Bellardi, 1887; cupressinum Brocchi, 1814 (= flexuosa Sasso, 1827 = elegans 
Michelotti, 1847 = borsoni Bellardi, 1850 — recticosta Bellardi, 1850 = michelottii Hornes, 1856, etc.). Florida: 
ambipleura Gardner, 1937; barnardense Maury, 1910 (= myttonis Maury, 1910); cnestum Gardner, 1937 (= 
mangilopse Gardner, 1937 = mikkulum Gardner, 1937); hosfordense Mansfield, 1930 (= climax Gardner, 1937 
= libertiense Mansfield, 1930); myra Dall, 1915; scopuli Maury, 1910; syra Dall, 1915; triptum Gardner, 1937; 
wandoense climacoton Gardner, 1937 (= ctenotum Gardner, 1937 — hamadryas Gardner, 1937). Virginia: 
wandoense mauryi Olsson, 1916. Caribbean: bristoli Maury, 1925; cucurrupiense Oinomikado, 1939; elachista 
Woodring, 1964; laterculatum voraginosum Woodring, 1928: orthocolpum Cossmann, 1913; styria_ callipictum 
Woodring, 1928; syntomum Woodring, 1928; tortuosum Gabb, 1873 (= tortuosella Pilsbry & Johnson, 1917 = 
frater Pilsbry & Johnson, 1917) ; uncidum Woodring, 1928. Indonesia: bayeri Koperberg, 1931; deningeri Martin, 
1916; dijki Martin, 1906; druyvesteyni Koperberg, 1931; gembacanum Martin, 1884 (= ickei Martin, 1906) ; 
martini Bottger, 1882; progoense Martin, 1916; tjilonganense Martin, 1906; vandervlerki Koperberg, 1931. Japan: 
makiyamai Shuto, 1962. Okinawa: amanda gonzabuense MacNeil, 1960; obeliscus Reeve, 1844. Fiji: radius 
Reeve, 1845.  5.E. Australia: biornatum Tate, 1889; escharoides Tate, 1889; lacertosum Cernohorsky, 1970 (= 
paucicostata Tate, 1889); leptaleum Tate, 1889 (= euglypha Tate, 1889). New Zealand: neozelanicum Laws, 
1939; etremoides Finlay, 1924, 


PLIOCENE — Europe: bellardiana Foresti, 1879; cupressinum Brocchi, 1814. Florida: dalli Gardner & Aldrich, 1919; 
guntert Olsson & Harbison, 1953; healeyi Fargo, 1948; wandoense Holmes, 1860 (= rushii Dall, 1887 = holmesii 
Dall, 1890) ; wélcoxii Dall, 1890 (= coxianum Fargo, 1951). India: lirocostatum Cossmann, 1903. Indonesia: 
acuminatum Gmelin, 1791 (= rajaensis Martin, 1895): amanda Reeve, 1845; javanum Martin, 1880; limiticum 
Oostingh, 1935; obeliscus Reeve, 1844. Philippines: amanda Reeve. 1845 (= greyi Shuto, 1969), - Okinawa: 
festum Reeve, 1845; fulleri MacNeil, 1960; obeliscus Reeve, 1844; tescht MacNeil, 1960, Formosa: obeliscus 
Reeve, 1844. Japan: nakamurai Makiyama, 1927; pauciplicata Yokoyama, 1928. S.E. Australia: kalimnanense 
Cernohorsky, 1970 (= terebraeformis Tate, 1889) 


‘ 


RECENT — Caribbean: hendersoni Dall, 1927 (= hendersoni Rehder, 1943) ; laterculatum Sowerby 1874 (= oriflavens 
Melvill, 1925 = olssoni McGinty, 1955) ; styliolum Dall, 1927; styria Dall, 1889; trophonia Dail. 1889 (= epiphanea 
Rehder, 1943); wandoense Holmes, 1860. Indo-Pacific: acupictum Reeve, 1844 (= autumnalis Dohrn, 1861) ; 
albotaeniatum Hervier, 1898; amanda Reeve, 1845 (= immaculata Melvill & Standen, 1901 — malcolmensis 


Melvill & Standen, 1901 = marciae Sowerby, 1913); angustissimum E. A. Smith, 1903; bellum Pease. 1860: 
cadaverosum Reeve, 1844 (= mutica Dautzenberg & Bouse, 1923 = rubrozonata Dautzenberg & Bouge 1923): 
caelatum Reeve, 1845 (= flexicostata Garrett, 1880) ; caliendrum Melvill 7) ais: 


& Standen, 1901: castum H. Adams, 
1895 = sculptispira Sowerby, 1913) ; 
1850 (= antonellii Dohrn, 1861) : 
1779 (= concentrica Reeve, 1844 = 
Gmelin, 1791 (= subulata Lamarck, 1811 = 


1872 (= hastata Sowerby, 1874); chelonia Reeve, 1845 (= honesta Melvill, 
collinsoni A. Adams, 1864 (= polycymata J. Cate, 1963) - cophinum Gould 
corbicula Sowerby, 1870 (= diamesa Hervier, 1898); coronatunt Helbling, 1 
nodilirata A. Adams, eee astephana Melvill, 1904): costatum < 
ignea Wood, 1828 = terebralis Broderip, 1836 — vitellina Goul , 1850 = lance E Ae gs F 
Kuroda, 1961); acuminatum Gmelin, 1791 (= elata Roding, roe Mal cee Sepia Be eh 
1844 = impressa Reeve, 1844 = rubricata Reeve, 1845 = layardii A. Adams, 1855 = Eenndlivata. & iB hae ial 
cruentatum Gmelin, 1791 (= harpifera Lamarck, 1811 — har baeformis Lamarck, 1822 — Reset) oo ¥, ASI4) 5 
= vibex (pars) A. Adams, 1853 = proxima G. & H, Nevill, 1875 — nevichengs fi = _ ae 154° 
daedalum Reeve, 1845 (= rufofilosa E. A, Smith, 1876 = helenae Bartsch. 1915); deshavesii Rex tia ed 
fidicula Gould, 1850 = dunkeri Jickeli, 1874 = alanda Sowerby, 1874 — nigricans Danica t E > © Bes 1844 ~~ 
diaconalis Melvill & Standen, 1903; discolorinm Reeve, 1845 (= dilectissima Melvill & Svk ogee ig kak: 
A, Adams, 1853 (= mucronata Bredsrip, 1836); emiliae Garrett, 1889 (— plicatula Pease. pe vist echinatum 
1921 = elima J. Cate, 1963); exaratum A. Adams, 1853 (= nicobarica Dunker 1866 sek 5 = micra Pilsbry, 


1908 = nigriteila Bartsch, 1918); exasperatum Gmelin, 1791 (= torulosa Dain petesapinhicee sae 
athe * ro —= corr a Wood, 
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1828 = tunicula Deshayes in Cuviér, 1838 = transenna Melvill, 1888 = hadfieldi Melvill & Standen, 1895 = 
pasithea Melvill & Standen, 1901 = candida Dautzenberg & Bouge, 1923 = exusta Dautzenberg & Bouge, 1923 
= michaelis Iredale, 1929) ; festum Reeve, 1845 (= bancalanensis Bartsch, 1918) ; filistriatum Sowerby, 1874; fortt- 
plicatum Pease, 1868 (= aubryana Hervier, 1898 = kewaloensis J. Cate, 1963); fuscoapicatum E. A. Smith, 
1879 (= bronni Dunker, 1860 = suluensis E. A. Smith, 1875 = gotoensis E, A. Smith, 1879) ; geoffreyana Melvill. 
1910; granosum Gmelin, 1791 (= cancellata Roding, 1798); herviert Dautzenberg & Bouge, 1923 (= decipiens 
Dautzenberg & Bouge, 1923) ; interruptum Anton, 1839 (= cimelium Reeve, 1945 = nodulosa Pease, 1868) ; inter- 
striatum Sowerby, 1870 (= thaanumi Pilsbry, 1921) ; iredalei Powell, 1958; itezna Melvill, 1918; hzrasez Kira, 1962 ; 
leucozonias Deshayes in Laborde & Linant, 1834 (= cineracea Reeve, 1845 = judaeorum Dohrn, 1861 = moana J. Cate, 
1963) ; ligatum A. Adams, 1853; macrospirum A, Adams, 1853 (= tokubei Sakurai & Habe. 1964) ; mica Reeve, 1945; 
michaui Crosse & Fischer, 1864 (= rigida Reeve, 1844 = intertaeniata Sowerby, 1874 = laevicostata Sowerby, 
1874 = pulchra Garrett, 1880); militaris Reeve, 1845 (= coronense J. Cate, 1968); modestum Reeve, 1845 (= 
lubens Reeve, 1845 = compta A, Adams, 1853 = eudianthe Melvill, 1895 = farda J. Cate, 1963) ; lucidum Reeve, 
1845 (= nodulifera A. Adams, 1853); mutabile Reeve, 1845 (= asperrima Doh, 1862 = montrouziert Souverbie, 
1875 = souverbiei Dautzenberg & Bouge, 1923); nitidissimum Melvill & Standen, 1895 (= capricornea Hedley, 
1907 = rubida Dautzenberg & Bouge, 1923); nodospiculum Cernohorsky, 1970; obeliscus Reeve, 1844 (= anda- 
manica G. & H. Nevill, 1875 = subtruncata Sowerby, 1874 = quasillus Iredale, 1929); obtusispinosum Sowerby, 
1874; pacificum Reeve, 1845 (= wisemani Dohrn, 1860 = contempta Dautzenberg & Bouge, 1923 = rosea Daut- 
zenberg & Bouge, 1923); pagodula Hervier, 1898; percnodictya Melvill, 1888; pharaonis Issel, 1869 (= revelata 
Melvill, 1899); politum Reeve, 1844; polygonum Gmelin, 1791 (= aurata Roding, 1798 = angulosa Kuster, 1839 
= marmorea A. Adams, 1853 = dohrni A. Adams, 1864); radius Reeve, 1845 (= longispira Sowerby, 1874 = 
cerithina Melvill, 1888); radix Sowerby, 1874; rosewm Broderip, 1836 (= pharaonis H. Adams, 1872 = appellii 
Jickeli, 1874 = brevicaudata Sowerby, 1874); roseotinctum Hervier, 1898 (= diutenera Hervier, 1898 = eruda 
J. Cate 1963); rubrocostatum Habe & Kosuge, 1966; rusticum Reeve, 1845 (= selotypa Reeve, 1845 = sub- 
quadrata Sowerby, 1874 = crispa Garrett, 1873); sanguisugum Linnaeus, 1758 (= strigosa Gmelin, 1791 = 
stigmataria Lamarck, 1811 = immaculata Tapparone-Canefri, 1879 = condoriana Dautzenberg & Fischer, 1906 
= albida, caerulescens and castaneosticta all Dautzenberg & Bouge, 1923); scitulum A. Adams, 1853 (= interpunc- 
tata Odhner, 1920); sculptile Reeve, 1845 (= delicata A. Adams, 1864 = interviewi Ray, 1954 = kurodaz Sakurai 
& Habe, 1964); semifasciatum Lamarck, 1811 (= rigida Swainson, 1821); semisculptum Adams & Reeve, 1850 
(= caloxesta Melvill, 1888) ; spicatum Reeve, 1845 (= fusiformis Kiener, 1838) ; stainforthi Reeve, 1842; stephan- 
ucha Melvill ,1897; suluense Adams & Reeve, 1850 (= rectilateralis Sowerby, 1874 = exquisita Sowerby, 1889 = 
tomlini Melvill, 1925); tankervillei Melvill, 1888 (= rugosa Swainson in Sowerby, 1825); turrigerum Reeve, 
1845 (= armiger Reeve, 1845 = turricula A. Adams, 1853 = humilis Hervier, 1898 = rufobalteata Hervier, 1898 
— guaesita Melvill, 1925); unifasciatum Wood, 1828 (= clathrata Reeve, 1844 = decora Reeve, 1844 = propinqua 
Garrett, 1880 = dorotheae Melvill & Standen, 1896) ; verecundulum Hervier, 1898; virginalis Lesson, 1842 (= 
pallida A. Adams, 1853); sebuense Reeve, 1844 (= rorata Gould, 1850 = rubella Adams & Reeve, 1850 = 
rufomaculata Souverbie, 1860 = salmonea Sowerby, 1874 = praetexta Sowerby, 1874 = puncturata Sowerby, 
1878 = chariessa Melvill, 1888). 


SUBGENUS Pusia Swainson, 1840 (of Vexillum) 
(Plate 9, figs. 11-20 and Plate 10, figs. 1 - 4) 


Pusia Swainson, 1840, Treat. Malac., p. 320. Type species by M P.microzonis (Lamarck) = Mitra microsonias 
Lamarck, 1811. Recent, Indo-Pacific. 

= 1903. Pasta Martens, Wiss. Ergeb, Valdivia, 7: 53 (nom. null). 

= 1911. Pussia Friedberg, Moll. Mioc. Polon, Reg., p. 19 (nom. null.). 


1917. Ebenomitra Monterosato, Boll. Soc. Zool, Ital., 4: 26, Type species by SD (Coan, 1966) Mitra ebenus Lamarck, 
1811. Recent. 


1921. Pusiolina Cossmann, Rey. Crit. Paleozool., 25 (2): 79. Type species (art. 671 of ICZN) Voluta tricolor Gmelin, 
1791. Recent. (nom. subst. pro Puszola Monterosato, 1917). 
= 1917. Pusiola Monterosato, Boll. Soc. Zool. Ital., 4: 26. Type species by M P.tricolor Gmelin = Voluta 
tricolor Gmelin, 1791. Recent. (non Pustola Wallengren, 1863). 


1921. Idiochila Pilsbry, Proc. Acad. Nat. Sci. Philadelphia, 72: 311. Type species by OD Vexillum turben (Reexe) = 
Mitra turben Reeve, 1844. Recent. 


Shell very small to moderately small, 5- 30mm, elongate ovate or ovate, acuminate at ends, 
generally solid; teleoconch of 5-10 convex or flat-sided whorls, protoconch of 13-3 smooth 
nuclear whorls. Sculptured with axial ribs and spiral striae or cords, occasionally with nodes on 
the presutural ramp. Aperture shorter or longer than spire, moderately wide or narrow, always 
lirate within; labial lip thickened or thin, simple. Columella calloused and with 3 - 5 prominent, 
oblique folds, parietal wall with a callus pad. Siphonal canal straight or slightly recurved, short 
or moderately produced. Periostracum thin. 


The radula of the type species of Pusia is unknown, but the radula of other similar species of the 
group is either multicuspid Vexilline or tricuspid Pusiine. The appearance of either type in Pusia 
species is erratic, and has no connection with changes of shell structure or habitat. The somewhat 
similar species V.(P.) luculentum (Reeve) and V.(P.) cavea (Reeve), have a Vexilline and Pusiine 
radula respectively; both species are coral reef dwellers, and are found in similar habitats. 
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but in contrast to Costellaria species which oi eed in 
d crevices of coral reefs and the underside of stones. 


‘ -< and in crevices of reef 
All the Pusia species collected by the writer were found under aie ese of the Pusia group 
platforms, or dredged on a coral rubble substratum. It is Les et mad habitat for a coral ae ahd 
are actually Costellaria species which have abandoned their san ay ae eaiia shape thore-suitable fos 
solid substrate environment, and adopted a more compact, ovate 4 3 


survival on reefs swept by heavy surf. 


Pusia is closely related to Costellaria, 
mud and sand, Pusia species inhabit cracks an 


See “bhean: Indo-Pacific; S.E. Aus- 
GEOGRAPHICAL DISTRIBUTION; Mediterranean; East Atlantic; Caribbean; 


tralia (Recent). 
STRATIGRAPHICAL RANGE: Eocene — Recent. 


(CHARACTERISTIC SPECIES: 


+ aw ‘655 ‘ 54) . 
EOCENE — Europe: inchoata Cossmann & Pissarro, 1901; intortellum Cossmann, 1896 
Edwards, 1856 (Fig. 181). 


OLIGOCENE — Indonesia: bicatenatum Martin, 1935. 


NE — : avellanella Boettger, 1906; bicoronatum Segue CREE MOHE Ste att 

ee mid Sekt 1814 (= plicottla Brocchi, 1814, etc.) : funalis Bellardi, 1888 ; SOTRIELEEN Ae se we ihe 

1928; raraleucozonum Boettger, 1906; textiliosum Bellardi, 1858; transsylvanicum Zilch, 1934. in ee ef - 

newtoni Maury, 1917; dasaplurum Woodring, 1928; leurum Woodring, 1928; rNECTaM AGT as rt aia 

cryptidulum Woodring, 1928); scopuli Maury, 1910, Indonesia: ardjunoi Beets, 1941 (= eschert Beets, 1941); 
cheribonense Martin, 1896; menkravitense Beets, 1941. 


PLIOCENE — Europe & England: ebenus Lamarck, 1811. Indonesia: cheribonense Martin, 1896, Japan & 
Okinawa: emmae Yokoyama, 1920; tuberosum Reeve, 1845. — Fiji: microzonias Lamarck, 1811. 


England: volutiforme 


nza, 1880 (= bicoronata Bellardi, 1888) ; ehenus 


RECENT — Europe & E. Atlantic: ebenus Lamarck, 1811; tricolor Gmelin, 1791; sebrina d’Orbigny, 1839 (= semen 
Reeve, 1845 = capillata Gould, 1850); sanctaehelenae E. A. Smith, 1890. Caribbean; dermestina Lamarck, 1811 
(= albicostata C. B, Adams, 1850); epiphanea Rehder, 1943; exiguum C. B. Adams, 1845 (= hanleyi Dohrn, 


1862 = gemmata Sowerby, 1874 = roseocaudata Sowerby, 1874 — sykest Melvill, 1925 = moiset McGinty, 1955 
= hayesae Nowell-Usticke, 1959); histrio Reeve, 1844 (= articulata Reeve, 1845 = albocincta C. B. Adams, 1845 
= bifasciata Mérch, 1852 = crusana Nowell-Usticke, 1959); puella Reeve, 1845 (= albomaculata Sowerby, 


1874); pulchellum Reeve, 1844, S.E. Australia: australe Swainson, 1820 (= melaleuca Quoy & Gaimard, 1833 = 
kienert Sowerby, 1874 = vincentiana Verco, 1896), Indo-Pacific: accinctum Sowerby. 1907; alveolus Reeve, 1845; 
amabile Reev2, 1845 (= encausta Gould, 1850) ; approximatum Pease, 1860 (= dimidiata Sowerby, 1870 = xenium 
Pilsbry, 1921); bernhardina Roding, 1798 (= muricwlata Lamarck, 1811 = Stefanini? Nardini, 1934); blanfordi 
Melvill & Standen, 1901; cancellarioides Anton, 1839 (= fraga Kiener, 1838 = tuberculata Kiener, 1839 = pinguis 
Reeve, 1845 = nodosa auctt.); catenatum Brodezrip, 1836 (= nasuta Sowerby, 1874 = sythochroa Melvill, 1888 
= smithi Sowerby, 1890 = recurva Sowerby, 1890 = recurvirostris Sowerby, 1908 = pluricestata Dautzenberg 
& Bouge, 1923); cavea Reeve, 1844 (= porphyretica Reeve, 1844 = satsumae Dall, 1926); cithara Reeve, 1845 
(= arracanensis Sowerby, 1874 = georgit Melvill & Sykes, 1899); comsanguineum Reeve, 1845 (= russa 
Gould, 1860); corallina Reeve, 1845 (= xerampelina Melvill, 1895): crocatum Lamarck, 1811 (= anrantia 
Broderip, 1836 = concinna Reeve, 1844 = cumingii Reeve, 1844 — flavescens Reeve, 1844 — pyramidalis 
Reeve, 1844 = imitatrix Dautzenberg & Bouge, 1923); depexum Deshayes in Laborde & Linant, 1834 {= shop- 
landi Melvill, 1895); ficulina Lamarck, 1811 (= forticostata Reeve, 18435); inermis Reeve, 1845 (= aemula E. 
A Smith, 1879 = vanatiai Pilsbry, 1901 = hisenensis Pilsbry, 1921); infaustum Reeve. 1845 (— fu | 

Melvill, 1888 = elizae Melvill, 1899); krausst Dunker, 1861 (— nakama Dall. 1926); un ¥ 
adamsi Dohrn, 1862); leucodesmum Reeve, 1845; lotum Reeve, 1843; ; 


fulvosulcata 
lautum Reeve, 1845 (= 
luculentumt Reeve, 1845 (= dichroa Adams 


& Reeve, 1850 = tricolor Montrouzier, 1861 = graeffei Crosse, 1867 = laevizonata Sowerby, 1874 — nigrofas- 
ciata Sowerby, 1874 = albida Dautzenberg & Bouge, 1923 = nigra Dautzenberg & Bouge, 1923) ; mediomaculatum 
Sowerby, 1870; microsonias Lamarck, 1811 (= sulcata Gmelin, 1791 — semiplicata Broderip, 1836 — discors 
Kuster, 1840 = bilineata Reeve, 1845 = infrafasciata Souverbie, 1865 — P; = 


Pere | glabra Pease, 1868 = lubrica Pease, 
1869 = vavakuana Ladd & Hoffmeister, 1945); millecostatum Broderip, 18. oH bubreca~ Pease, 


; 36 (= ii Kiister, 1839 — adam- 
soni Reeve, 1844 = crocea Reeve, 1845 = evelynae Melvill, 1895); moelleri hee eae Spat eae die 
1868 = zebrina Garrett, 1873 = baldwinii Melvill, 1899) ; oniscina Lamarck. 1811 (— glandiformis Reeve, 1845 
—_ bipartita E. A. Smith, 1884) ; osiridis Issel, 1869 (— umbonata Sowerby, 1870) ; pardalis Kiister 1840: : atriar- 
chalis Gmelin, 1791 (= depressa J. Cate, 1963); patulum Reeve, 1845. Ta spailes ey ithe Or: 05 piitiar- 


Fig, 181, Vexdlum(Pusia) volutiforme (Edwards, 1856). 


Barton be 
Edwards, 1856, pl. 24, fig. 5). on beds, U. 


Eocene of England; length 6.3mm (from 
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Sowerby, 1889 = fidis Sowerby, 1916 = lurida Turton, 1932); piceum Pease, 1860 (= putillus Pease, 1865 = 
lipara J. Cate, 1963); pisolinum Lamarck, 1811 (= cremans Reeve, 1845); purpuratum Reeve, 1845; rubrum 
Broderip, 1836 (= rhodinosphaera Melvill, 1888 = rhodochroa Hervier, 1898 = pilsbryi Hedley, 1899); semi- 
costatum Anton, 1839; speciosum Reeve, 1844 (= trizonalis Dautzenberg, 1935); suavis Souverbie, 1875 (= 
goubini Hervier, 1898 = plurinotata Hervier, 1898 = mitata J. Cate, 1963); tuberosum Reeve, 1845 = meganodosa 
MacNeil, 1960) ; turben Reeve, 1844 (= kanaka Pilsbry, 1921); tuswm Reeve, 1845 (= olgae J. Cate, 1963 = 
propetusa J, Cate, 1963 = stearnsiana J. Cate, 1963); unifascialis Lamarck, 1811 (= multzcostata Broderip, 1836 
= aureolata Reeve, 1844 = speciosa Reeve, 1844 = venustula Reeve, 1844 = affinis Reeve, 1845 = variata 
Reeve, 1845 = fratercula Garrett, 1873 = paligera Sowerby, 1874 = semitica Jickeli, 1874 = bizonalis Dautzen- 
berg & Bouge, 1923). 


Genus Austromitra Finlay, 1927 
(Plate 10, figs. 5-11) 


Austromitra Finlay, 1927, Trans. N.Z. Inst., 57: 410. Type species by OD Columbella rubiginosa Hutton, 1873. Recent, 
New Zealand. 

Shell small, 5 - 20mm, fusiformly elongate to fusiformly ovate; teleoconch of 5 - 6 convex or 
subangulate whorls, protoconch of 14-24 smooth, obtuse and slightly mamillate nuclear whorls. 
Sculptured with axial ribs and spiral striae, axial ribs occasionally obsolete on the last 1 - 2 whorls, 
or nodulose on the presutural ramp. Aperture narrow, longer or shorter than spire, smooth or 
lirate within; labial lip convex, slightly constricted anteriorly, thin and simple. Columella with 
3-4 oblique folds, first posterior fold rather distant from the second fold; parietal wall only 
weakly calloused, lacking the prominent callus pad of Vexillum. Siphonal canal straight or slightly 
recurved, moderately short, siphonal notch shallow. Periostracum thin. 


The radula (Fig. 149) is typically Vexilline; rachidians are equipped with 10 - 13 cusps, laterals 
are simple, sickle-shaped and unicuspid. The buccal mass is very small, the odontophore extracted 
from a 11.0mm-long specimen measured 0.37mm in length; the ribbon contained 36 rows of teeth. 
Species of Austromitra inhabit shallow or deeper water; they are found under rocks on a sand sub- 
stratum, and have been dredged to a depth of 458 metres (250 fathoms). 


Ludbrook (1958) remarked on the close relationship of the Austral-Neozelanic Austromitra with 
the South African species previously placed in Vexillum. Until fairly recent times, the distribution of 
Austromitra was circumpolar, but after the disappearance of Austromitra from Patagonia during the 
Pliocene, Recent species are confined to the S.E. Atlantic, South Africa and the Austral-Neozelanic 
region, 


Austromitra species show an extraordinary variation in both colour and sculpture; future popu- 
lation studies, particularly those of Australian Austromitra species, will undoubtedly contribute towards 
a reduction in the number of currently accepted species, Species of Aywstromitra have drab-looking, 
lustreless, unicoloured or banded shells with a less conical and more papillose protoconch of fewer 
nuclear whorls; the prominent parietal callus pad of Vexillawm has been replaced by a thin parietal 
wall glazing. 


GEOGRAPHICAL DISTRIBUTION: Southern hemisphere. Australia; New Zealand; South Africa; St. 
Helena (Recent). 


STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES: 


MIOCENE —S.E. Australia: sordida Tate, 1889 (= semi'aevis Tate, 1889 = tatei Cossmann, 1899 = ralphi Coss- 
mann, 1900). New Zealand: ambulacra Marwick, 1926; marwicki Vella, 1954. 


MIO-PLIOCENE — Argentina (Patagonia): patagonica Ihering, 1907. 


PLIOCENE —S.E. Australia: angusticostata Ludbrook, 1941; mawsoni Ludbrook, 1958; multiplicata Ludbrook, 1958; 
pauciplicata Ludbrook, 1958; sordida Tate, 1889. New Zealand: caudata Marwick, 1931; rubiginosa Hutton, 
1873; quenelli Fleming, 1943. 


RECENT — St. Helena: innotabilis E. A. Smith, 1890. South Africa: bathyraphe Sowerby, 1900 (= canaliculata 
Sowerby, 1900 = kowieensis Sowerby, 1901 = distincta Thiele, 1925 = didyma Turton, 1932 = helena Turton, 
1932 — eucosmia Turton, 1932 — becki Turton, 1933); capensis Reeve, 1845 (= euzonata Sowerby, 1900 = ima 
Bartsch, 1915 = albanyana Turton, 1932 = hera Turton, 1932). Australia: acromialis Hedley, 1915; analogica 
Reeve, 1845 (= cinnamomea A. Adams, 1855 = vincta A, Adams, 1855 = schomburgki Angas, 1878 = tatei Angas, 
1879); (the following species may be only colour and sculptural variants of A analogica Reeve: legrandi Tenison- 
Woods, 1876; scalariformis Tenison-Woods, 1876; scita Tenison-Woods, 1876; tasmanica Tenison-Woods, 1876; 
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: ; 9: volucra Hedley, 1915; pumilio 
- weldi? Tenison-Woods, 1878; bellapicta Verco, 19073, SNS tana Gabriel, 1962) ; 
lap geal race Wate “ri y far ‘pnoldi Vereo, 1909 ; bucklandi Gabriel, "ioe (nse Sete & Godtrey, 1932) ; 
May, 1916) ; ig ccabbies . el nsis Angas, 1878; pellucida Tate, 1887 (= Ja! ake 1883 — ongédata Suter, 
ai nn rsh ae “New Zealand: rubiginosa Hutton, 1873 (= FO attted 1927 — planatella Finlay. 
retrocurvata Verco, 1909. ~ antipodum Brookes, 1926 = rubira ae ones ll. 1952. [Balcomiétra 

1908 = pseudomarginata Suter, 1913 = anhip Finlay, 1930; 2afra Powell, 19: 


1930 = brunneacincta Powell, 1952) ; oe Lanig peered TT Muddy Creek, Miocene of Victoria, Australia, 
macra Finlay, 1927 (= exilis Tate, 1889), trom v ‘ 


F ies were examined, | 
is a questionable Austromitra; no specimens of this species we 


Genus Thala H. & A. Adams, 1853 
(Plate 11, figs. 1-8) 
Thala H. & A. Adams, 1853, Gen. Rec. Moll. 1: 178. Type species by SD (Cossmann, 


1845. Recent, Indo-Pacific. 


1888. Micromitra Bellardi, Mem. R. Accad. Sci. Torino, 
Bellardi, 1888 — Voluta obsoleta Brocchi, 1814. Mio-P 


1958. Mitromica Berry, Leafl. Malac., 1 (16): 94. Type species by OD Mitra soleboren C, B. Adams, 1852 = Mitra 
gratiosa Reeve, 1845. Recent, Galdpagos Islds. - West coast S.W. United States. 

Shell small, 5- 20mm, slender and fusiform to cylindrically fusiform; teleoconch of 6-11 
convex or subangulate whorls, protoconch of 1-2 glassy nuclear whorls, embryonic whorl 
occasionally nipple-like and inturned. Sculptured with bisecting axial and spiral threads, threads 
occasionally nodulose producing a beaded or clathrate effect. Aperture very narrow, longer or 
shorter than spire, lirate within; labial lip thickened and dentate, angulate, constricted basally. 
Columella with 4-7 oblique folds, parietal wall glazed; siphonal canal short or long, straight or 
recurved, siphonal notch distinct or shallow. Periostracum thin. 

The radula (Figs. 151-153, 156) is variable, and may be either Pusiine or Vexilline, rachidians 
have either 3, 5 or 7 cusps, and laterals are simple, sickle-shaped and unicuspid. The animal is 
equipped with a poison gland, and has been observed killing another mollusc with the extendable 
poison gland. Species inhabit shallow and deeper water; in the intertidal zone, Thala species are 
found under coral blocks or among marine algae on a hard substratum. 


1899) Mitra mirifica Reeve, 


38: 147, Type species by 5D (Coan, 1966) M.taurina 
>Hiocene of Italy. (non Micromiira Meek, 1873). 


Thala species made their appearance during early Miocene times, and the earliest records are from 
the European region. Thala still survives on both sides of the Panama isthmus and in the Indo- 
Pacific region. The genus contains a very few species only, 


Juvenile shells of Thala closely resemble Costellaria; the shell is rather ovate, the labial lip is 
thin and less angulate and labial denticles are still weak or unformed and the aperture becomes 
narrow and constricted with maturity. 


GEOGRAPHICAL DISTRIBUTION: Caribbean; Eastern Pacific; Indo-Pacific: ? Eastern Atlantic (Recent). 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


CHARACTERISTIC SPECIES! 


MIOCENE — Europe: burdigalensis Peyrot, 1928; lapugyensis Hoernes & Auinger, 1880; laubei Hoernes & Auinger, 
1880; mznutissima Degrange-Touzin, 1894 (= angustissima Peyrot, 1928): obsoleta Brocchi, 1814 (= partschi 


Hornes, 1856 = abbreviata Bellardi, 1888 = taurina Bellardi, 1888 — elatocostata Sacco, 1904, etc.); pupa 
Dujardin, 1837. 


PLIOCENE — Europe: obsoleta Brocchi, 1814. 


RECENT — Caribbean: foveata Sowerby, 1874 (= floridana Dall, 1884) 
solitaria C. B, Adams, 1852 = nodocancellata Stearns, 1890) ; : 
1845 (= jaculanda Gould, 1860 = adumbrata Souverbie, - 
ton, 1904 = dlecebra Melvill, 1927); mirifica Reeve, 


Eastern Pacific: gratiosa Reeve, 1845 (= 
jeancateae Sphon, 1969. Indo-Pacific: exilis Reeve, 
1876 = ogasawarana Pilsbry, 1904 — ceylanica Pres- 


; De 1845 (= recurva Reeve, 1845 = roseata A. Adams, 1855 = 
angiostoma Pease, 1868 = exquisita Garrett, 1873 = angustata Sowerby, 1874 = cernica Sowerby Hi rE 


Souverbie, 1876 = puncticulata Souverbie, 1876); todilla Mi ili 
area : DIF, ; todilla Mighels, 1845 (= milium Reev SLs ihe 
1860 = brevicula Souverbie, 1876 — samulans Martens, 1880 — decarvi lors Seeing ai = secalina Gould, 


Grnus Zierliana Gray, 1847 


(Plate 10, figs. 12 - 16) 
Zierliana Gray, 1847, Proc. Zool. Soc. Lond., 17 (178): 141. Type . ’ ; 
ex Vziervoyelii by Dillwyn, 1817). Recent, Indo-Pacific. Ye species by OD Voluta siervogelii Gmelin, 1791 (emend. 
= 1865. Zerliana Deshayes, Deser. anim. s. vert. Bass. Paris, 3 
= 1880, Zzerlina Garrett, J, Conch, 3: 73 (nom. null.) | 
= 1884. Ziervogelia Fischer, Man. Conchyl., | 


- 376 (nom. null.), 


pt. 7; 613 (nom. van.). 


= 1899, Ziervoglia Cossmann, Ess. paléoc. comp., 3: 151 (nom. null.). 
= 1943. Ziervogeliana Wenz, Handb, Paldozool., 6 (1): 1289 (nom. van.). 


Shell moderately small, 15 - 30mm, elongate ovate or ovate, solid and heavy, sometimes in- 
flated; telecconch of 5-9 convex or flat-sided whorls, protoconch of 13 glassy nuclear whorls, 
Sculptured with axial ribs and spiral striae and oblique cords at base; axial ribs with a tendency 
to become obsolete on the last 2-3 whorls, and some individuals are completely smooth. Aperture 
narrow or moderately wide, longer than spire, lirate within; labial lip thickened, convex, smooth 
or dentate. Columella with 4-5 prominent oblique folds, first posterior fold very large; the 
parietal wall with a heavy callus pad and forming a distinct anal canal. Siphonal canal short and 
straight, siphonal notch distinct or shallow, Periostracum thin, and moderately opaque. 


The radula (Figs. 154-155) is typically Vexilline; the rachidians have 13-17 cusps and laterals 
are simple, sickle-shaped and unicuspid. Species of Zierliana live under rocks and coral boulders 
near the high tide mark; there is no record of a Zierliana species having been dredged in deep water. 


The sculpture is variable in Zzerliana species, ribbed and smooth forms occurring in the same 
species. As in other groups of Mitridae, the broad and slender forms of Zierliana species have been 
specifically separated. In some species, the prominent internal lirations do not reach the edge of the 
labial lip, and in the species Z.oleacea (Reeve), the internal lirae are occasionally covered by a layer 
of enamel. 


The species Marginella simplicissima Martin, 1880, from Miocene deposits of Java, is in fact the 
earliest Zierliana on record. There is nothing marginellid about the species, and the heavy callus 
pad, numerous labial denticles and the 4 mitrid columellar folds associate this species with Zierliana. 
Zierliana is a small vexilline group containing only 4 Recent and 1 fossil species. 

GEOGRAPHICAL DISTRIBUTION: Indo-Pacific. 
STRATIGRAPHICAL RANGE: Miocene — Recent. 


(CHARACTERISTIC SPECIES: 
MIOCENE — Indonesia: sim plicissima Martin, 1880. 


RECENT — Indo-Pacific: anthracina Reeve, 1844; oleacea Reeve, 1844 (= nigra Quoy & Gaimard, 1833 = quoyi 
Deshaves & M. Edwards, 1844); woldemarii Kiener, 1838 (= solidula Reeve, 1844—~slender, smooth form; = 


robusta Reeve, 1844—broad, plicate form; = choava Reeve, 1844—broad, smooth form; = aethiops Reeve, 1845 
—typical form; = creniplicata A. Adams, 1853—slender, plicate form) ; siervogelii Gmelin, 1791 (= strombiforme 
Burrows, 1815 = siervogeliana Lamarck, 1822). 


GENERA OF DOUBTFUL STATUS 
Butonina Beets, 1943 
(Plate 11, fig. 10) 


Butonina Beets, 1943, Leidsche geol. Meded., 13: 290. Type species by OD B.nudata Beets, 1943, Buton Island, Upper 
Oligocene of Indonesia. 

This Oligocene genus has been based on an incomplete, badly preserved specimen. Beets (1943) 
described the species as slender and fusiform, smooth apart from spiral striae and indication of a 
nodulose axial sculpture. Whorls are flat-sided, sutures weakly impressed, columella with 3 thin and 
distant folds; aperture is shorter than the spire, labrum presumably smooth, labial lip thin and simple. 
Siphonal canal is slender, slightly produced and spout-shaped, Length 34.0mm. 


The bad preservation of this specimen does not allow a firm placement of the genus in the 
Mitridae. Beets (loc. cit.) compared his new genus with c, 12 mitrid genera, and also considered the 
turrid genus Mitrolumna and the volutomitrid genus Conomitra in his comparison. The type species 
shows some features of an immature Dentimitra, the thin and wide-spaced columellar folds and spout- 
shaped canal would favour the Volutomitridae. The genus is known only by the type species. 


Pyrenomitra Eames, 1952 
(Plate 11, fig. 9) 
Pyrenomitra Eames, 1952, Phil, Trans. Roy. Soc. Lond., 236: 105. Type species by OD P.anachis Eames, 1952. 
Rakhi Nala, Upper Eocene of W. Pakistan. 
The types of Pyrenomitra anachis are very small, juvenile and imperfectly preserved specimens. 
The species was described as ovate-conic to subfusiform, with a subtectiform protoconch consisting of 
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, i tural spiral collar and 
4 smooth whorls of relatively large size. Sculpture consists re ? ai mechan Miah 4 weakly 
a spiral thread anteriorly to it, basal spiral nuarroee © to the author, although there is no 
developed folds, and the labrum was presumably tee width 1.9mm. 


evidence to substantiate this assumption. Length 
The unusually high number of nuclear whorls in relation to the fully formed postnuclear whorls, 
suggest that the specimens are juveniles of a Conomttra. 


Egestas Finlay, 1927 


(Plate 12, figs. 1-3) 


y Z edad . o 7 a 
Egestas Finlay, 1927, Trans. N.Z. Inst., 37: 411. Type species by OD Vexillum wattet Suter, 1909. Recent, New 


Zealand. 


Shell small, 5 - 10mm, fusiformly elongate, teleoconch of 4-5 an op rf Saeha 
of 14 smooth nuclear whorls. Sculptured with coarse and broad axial folds e pre sin pro- 
minent spiral cords; sutures with an impressed spiral thread. spi se i eo as a mA “3 
narrow. shorter than the spire, smooth within, labial lip thin and simple. “olumela s'g uy 
calloused, and with 3 very small and moderately short folds; the siphonal canal with a tendency 
to cut away to the left, and siphonal notch absent. Well-preserved specimens uniformly brown 
in colour. 


In sculpture, form and features of canal, Egestas waitei looks more like the fasciolarid genus 
Latirus. The protoconch (Fig. 182), unnotched base and disposition of columellar folds bear no 
similarity to any known mitrid species. Egestas waitet is a deep-water species, and dead specimens are 
frequently dredged at depth ranging from 90 - 140 metres (50 - 75 fathoms). 


The Awamoan Egestas fenestrata (Suter, 1917) from Pukeuri, Lower Miocene of New Zealand, is 
also assignable to this genus. The recent species Egestas dissimilis Powell, is a synonym of Peculator 
hedleyi (Murdoch) in the family Volutomitridae. Egestas is a noun of feminine gender and paleon- 
tological faunal lists should be emended accordingly. 


Fig, 182. Egestas waitei (Suter, 1909). Recent, New Zealand. Protoconch. 


GENERA NOT REFERABLE TO THE MITRIDAE 


Pleioptygma Conrad, 1863 
(Plate 11, fig. 11) 
Pleioptvgma Conrad, 1863, Proc. Acad. Nat 
1840. Miocene of Nth. Carolina. 
= 1899. Plioptygma Cossmann, Ess 


- Sci. Philadelphia, 14: 563. Type species by M Voluta carolinensas Conrad. 


, =>. ; - elon at « i i Ee] : 


grooves or cords on early whorls and Le ie a ad pi Raa = coe Nery Pe Rand 
5; , © ¥ Spaced spirals on the body whorl; spiral grooves 
- r= 5 = 


may b : 
ae atin Meienes pois the body whorl, and interstices of spiral cords are minutely 
J aa ' fongate, slightly longer than the spire, smooth within. labial lip thin 


and simple; columella with numerous. u i Shure 
posterior folds thinner and weaker. Siphonal. vote Pee regular and thin folds, first 1-2 


callosity extending from aperture to base. notch absent, columella with a large and thin 
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GEOGRAPHICAL AND STRATIGRAPHICAL DISTRIBUTION: Miocene of Carolina (? and Egypt); Pliocene 
of Florida. 


There is no similar species of Tertiary or Recent Mitridae which even superficially resembles 
Pleioptygma. Features of large size, inflated and light shell, large columellar callus, absence of a 
siphonal notch and thin, irregular, often intercalate columellar folds, are all consistent with the 
Volutidae. An assignment to the subfamily Scaphellinae might be appropriate. 


Neoimbricaria v. Ihering, 1907 
(Plate 11, fig, 13) 


Neoimbricaria vy. Ihering, 1907, Ann, Mus, Nac, Buenos Aires, 7: 196, 198. Type species by SD (Cossmann, 1909) 
Voluta patagonica v. Ihering, 1897. Miocene of Patagonia, Sth. America. 

Shell moderately small, c. 30mm, fusiform and inflated, whorls convex, slightly angulate on 
presutural ramp, protoconch small but papillate. Sculptured with elegant axial ribs and fine 
spiral striae. Aperture longer than the spire, smooth within, labial lip reflected; columella cal- 
loused, and with 4- 5 volutid-like folds, third anterior fold most prominent. 


Ihering (1907) included in his new genus several Tertiary Patagonian Marginellidae, besides 
Voluta patagonica. He remarked that in features of apex, general form and apertural features, 
V .patagonica belongs in the Volutidae. Cossmann (1899) included V.patagonica in the volutid genus 
Vespertilio. Wenz (1943) and Coan (1966), referred Neoimbricaria to the Mitridae, without an ex- 
planation as to the reason for such a re-assignment. The Tertiary Neoimbricaria closely resembles the 
Oligocene-Recent New Zealand species of Pachymelon Marwick, and Neoimbricaria would be more 
appropriately placed in the subfamily Alcithoinae, family Volutidae. 


Clifdenia Laws, 1932 
(Plate 11, fig. 12) 


Clifdenia Laws, 1932, Trans, N.Z. Inst., 62 (3/4): 196. Type species by OD C.turneri Laws, 1932. Mid-Miocene of 
New Zealand. 
Shell large, up to 152mm, fusiform, teleoconch of 10 conyex whorls, protoconch unknown. 
Early whorls with slender axial ribs which become obsolete on later whorls; on the body whorl, 
the axial growth striae close set and only slightly arcuate. Spiral sculpture consisting of 5-6 
spiral threads confined to the sutures. Aperture narrow and elongate, longer than the spire, 
smooth within; labial lip thickened and calloused on edge, smooth, perpendicular and constricting 
toward anterior third. Columella prominently calloused, callus extending in a crescent shape on 
to the body whorl; the 4 - 6 columellar folds deeply recessed and distant, the second posterior fold 
slightly thicker than remainder; lower part of columella humped and knobbly. 


GEOGRAPHICAL AND STRATIGRAPHICAL DISTRIBUTION: Clifdenia sp. Duntroonian, Lower Oligocene of 
N.Z.; C.turneri inflata Grant-Mackie, 1965, Otaian, Lower Miocene of N.Z.; C.turneri turneri Laws, 
1932, Altonian and Lillburnian, Mid-Miocene of N.Z. 


The author described the species as a “volute-like member of the Mitridae”, with an outer lip 
which has a tendency to reflection and spreads widely in a volute-like callus, an aperture which comes 
vertically down as in Spinomelon, and growth striae which sweep laterally across the fasciole much 
as in Alcithoe. The author acknowledged the species to be ‘‘distinctive in its peculiarly volutid 
appearance’, but assigned the species to the Mitridae on the basis of “decrease in size of the pillar 
plaits”. The columellar plaits in C.turnert are very unmitrid-like; they are distant, with interspaces 
twice the width of the thickness of the folds, they are far too deeply recessed for any mitrid, and the 
folds do not decrease in size from top to bottom; the second posterior fold is slightly thicker than the 
first. This character seems to be of little significance in the Volutidae, and in the genera Amoria 
and Scaphella, the first posterior fold is often the largest, and in other volutids, the folds may be of 
equal size. 


Wenz (1943), Grant-Mackie (1965), Fleming (1966) and Coan (1966), all retained Clifdenia in 
the Mitridae. The relationship of Clifdenia is with the Scaphellinae. in the family Volutidae. 
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Lapparia Conrad, 1855 
(Plate 11, fig. 14) 


philadelphia, 7: 260 Type species by M Mitra( Lapparia)dumosa Conrad 
ci. Philadeiphia, /- 


Lapparia Conrad, 1855, Proc. Acad, Nat. S A ee Res issiion Bi U 


nited States. 
— Mitra dumosa Conrad in Wailes, 1854. ' en dant 
described in the Mitridae, and was retained in that family by Stenzel & 


Turner (1940). Wenz (1943) assigned Lapparia to the Volutidae, and Sos ae gi , aay 
placed Lapparia in the volutid subfamily Volutilithinae. The smooth species of / , Le 


(Conrad), bear a close resemblance to Mitreola Swainson. 


Lapparia was originally 


Mitreola Swainson, 1833 
(Plate 12, figs. 4-5) 


ype species by SD (Herrmannsen, 1847) Mitra monodonta 


Mitreola Swainson, 1833, Zool, Illust., ser. 2, 3: pl. 128. T = we Ae 
(Lamck. ?) Swainson = Mitra monodonta Lamarck, 1803, Eocene of Paris Basin, France. 


Species of the Eocene genus Mitreola are superficially similar to the mitrid group Strigatella. The 
nuclear whorls are, however, mamillate and nipple-like, the columella has a volutid callus and the 
arrangement of the columellar folds is more volutid than mitrid; the first posterior fold is shorter than 


the second fold, and the labial lip has an interior callus or denticle. 


Coan (1966) retained Mitreola in the Mitridae, and the writer (1966d) assigned Mitreola to the 
Mitridae with a query. Pilsbry & Olsson (1954) removed Mitreola to the subfamily Lyriinae in the 
Volutidae; this placemeni seems to be quite appropriate. Mitreola species flourished in Europe during 
Eocene times and also lived during the Miocene in the Tertiary Caribbean region. Mitreola is closely 
allied to the recent Enaeta barnesii (Gray, 1825) (Plate 12, fig. 6) from Peru; this species has a 


typically volutid radula and is also a member of the Lyriinae. 


Gosavia Stoliczka, 1866 
(Plate 12, fig. 7) 


Gosavia Stoliczka, 1866, Sitzb. k. k. Akad. Wiss. Wien, 52: 179. Type species by OD Voluta squamosa Zekeli, 1832, 
Upper Cretaceous of Austria (Gosau formation). 
Shell moderate in size, c. 45mm, coniform, spire short; teleoconch of c. 6 angulate and steeped 


whorls. Sculptured with prominent, scabrous spiral cords and axial striae. Aperture longer than 
spire, narrow and parallel to body whorl. 


Wenz (1943) and Powell (1966) suggested a placement of Gosavia in the family Volutidae, 
Pilsbry & Olsson (1954) the Turridae, and Cox (1931) assigned the genus to the Conidae. The general 
appearance of the species is suggestive of the Conidae. 


In 1868, Stoliczka described a new species Gosavia indica from Cretaceous deposits of Southern 


India. This particular species, compared by the author to the Conidae, Volutidae and Mitridae, is a 
turrid species with a distinct labial sinus. 


Mitrolumna Bucquoy, Dautzenberg & Dollfus. 1883 
(Plate 12, figs, 8-9) 


Mitrolumna Bucquoy, Dautzenberg & Dollfus, 1883. Mol : 
olivoidea Cantraine, 1835. Recent, Mediterranean. Bien. atssellbary 1 be) ARS; 222, Type species by OD Mitra 


= 1886. Mitrolumina Locard, Cat. gén. moll. France, p. 342 (nom. -null:) 


Pt euler eluant rare cle ae ey anes Sculptured with elevated spiral 
PARA Tiga: jirae. about equal in hei 

narrow, labial lip thickened and denticulate, labial sinus station: see ge Hs a ane area 

in adults, siphonal canal wide and open. ; columella with 2 thickened folds 
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Cossman (1899), Palmer (1937) and Coan (1966), referred Mitrolumna to the Mitridae, but 
Thiele (1929), Wenz (1943) and Powell (1966) correctly assigned the genus to the Turridae. The 
columella has only 2 folds, and the labial sinus, although shallow, is nevertheless present. The family 
name Mitrolumnidae Sacco, 1904, becomes a synonym of Borsoniinae Bellardi, 1875. 


Diptychomitra Bellardi, 1888 
(Plate 12, fig. 10) 
Diptychomitra Bellardi, 1888, Mem. R. Accad. Sci, Torino, 38: 152. Type species by SD (Pace, 1902) D-eximia 
Bellardi, 1888. Miocene of Italy. 
Coan (1966) included Diptychomitra in the family Mitridae and designated D.eximia Bellardi as 


the type species of the genus; the type designation was superfluous in view of two prior designations 
by Pace (1902) and Palmer (1937). 


Diptychomitra is a member of the mitromorphine group of Turridae and is a synonym of Mitro- 
lumna Bucquoy, Dautzenberg & Dollfus, 1883. For further discussions, see Powell (1966). The 
subfamily name Diptychomitrinae Bellardi, 1888, becomes a synonym of Borsoniinae, Bellardi, 1875. 


Clinomitra Bellardi, 1888 
(Plate 12, fig. 11) 


Clinomutra Bellardi, 1888, Mem. R. Accad. Sci. Torino, 38: 152. Type species by M C.rovasendae Bellardi, 1888. Miocene 
of Italy. 

Coan (1966) assigned Clinomitra to the family Mitridae. Clinomitra is a genus of the mitro- 
morphine group of Turridae and is a synonym of Mitrolumna Bucquoy, Dautzenberg & Dollfus, 
1883. For further discussions, see Powell (1966). 


Cymakra Gardner, 1937 
(Plate 12, fig. 12) 


Cymakra Gardner, 1937, U.S. Geol. Sury, Prof. Pap., 142F: 421. Type species by OD C.poncei Gardner, 1937, Lower 
Miocene of Florida. 
Shell small, 6 - 7mm, fusiform and slender, with 5 slightly convex whorls and a protoconch 
of 14 smooth nuclear whorls. Sculptured with axial folds on early whorls and prominent uniformly 
spaced spiral cords on all whorls. Aperture narrow, lirate within, columella with 2 folds. 


Gardner (1937) originally located Cymakra in the family Mitridae, but Wenz (1943) assigned 
the genus to the Mitromorpha-Mitrolumna group of the Turridae. Beets (1950) included the genus 
in the Turridae, and suggested that Cymakra be combined with Mitromorpha, Powell (1966) preferred 
the original location in the Mitridae, because Cymakra lacked a labial sinus. 


The holotype of Cymakra poncei is in the U.S. Geological Survey collection, USNM No, 371438; 
the dimensions ave length 6.3mm, width 2.4mm, and the label originally read “Mitromorpha euzona”, 
The type and a paratype are both mitromorphine turrids; both specimens have a small portion of the 
labial lip missing, which accounts for the absence of a labial sinus. 


The recent species Mitra(Thala ?)torticula Dall, 1889, from 400 fathoms (732 metres) off Morro, 
Mitra haycocki Dall & Bartsch, 1911 from Bermuda and Mitra orcutti Dall, 1920, from La Jolla. 
California, are mitromorphine turrids belonging to the same group as the Miocene Cymakra poncet 
Gardner. 


Mitricaulis Pilsbry, 1944 
(Plate 12, fig. 14) 
Mitricaulis Pilsbry, 1944, Proc. Acad. Nat. Sci. Philadelphia. 96: 142, Type species by OD Miincarum Pilsbry, 1944. 
? Eocene of Eastern Peru. 


Pilsbry (1944) described Mitricaulis incarum from marine deposits of possible Eocene age from 
a point midway between Quebrada Alamira and the Isla de Macuya on the Pachitea river. The 


64 
i said to have been lower 

deposits are pink limestone, and the station of the Red Beds EO erat fol aaa ateriradid rentatked 

than those supplying fresh water fossils. Pilsbry compared the colum articularly the species Turris 

that the deeply sinuated outer lip recalls some pleurotomid genera, P 

caffraria (Griesbach). 


There is a possibility that Mitricaulis is not pr ai 
species bears a resemblance to the cerithiacean genus 91770 . , 
as well as other cerithiacean genera, lack the prominent colume 
may belong to, it certainly is not a member of the Mitridae. 


e member, but a freshwater fossil. The 
lania Yen, 1936, but species of this genus 
ar folds. Whatever family Mitricaulis 


Aidone H. & A. Adams, 1853 
(Plate 12, fig. 15) 
om Pon pert s, 1853 = Colum- 
Aidone H. & A, Adams, 1853, Gen. Rec. Moll., 1: 172. Type species by M Mitra insignis A. Adams, 1853 Colum 
bella ligula Duclos, 1835 [1840]. Recent, Indo-Pacific. Sethe 
The species Mitra insignis was only briefly described and never aban See es 
been omitted from Sowerby’s monograph (1874) and was only briefly ahaha isa yon : wins 
Pace (1902) was the only author who correctly assigned Aidone to the Columbellidae, all ot 
workers having placed the section or subgenus in the family Mitridae. 


The type specimen of Mitra insignis is a juvenile of Pyrene ligula (Duclos ds the erie 
the characteristic “split tooth” of the Columbellidae, which is a deeply grooved columellar swelling. 
Aidone becomes a subjective synonym of Pyrene Roding, 1798. 


Mitropsis Pease, 1868 


Mitropsis Pease, 1868, Amer. J. Conch., 3: 211. Type species by M M.fusiformis Pease, 1868 (nom, praeoce,) = 
Columbella paumotensis Tryon, 1883 (nom. subst. pro Mitropsis fustformis Pease, 1868). Recent, Pacific. 

The genus was originally described in the family Mitridae, but has been allocated to the 
Columbellidae by all subsequent authors. 


Volvaria Lamarck, 1801 
(Plate 12, fig. 16) 


Volvaria Lamarck, 1801, Syst. anim. s. vert., p. 93. Type species by M V bulloides Lamarck, 1801. Eocene of France. 


Shell small( 7 - 15mm, cylindrical and slender, spire truncate and involute: whorls number 
c. 3, body whorl almost as long as the shell itself. Sculptured with spiral striae which are serrated 


by axial lines. Aperture very narrow and linear, parallel to columella which has 2-4 anteriorly 
placed folds. 


Volvaria has at various times been assigned to the Marginellidae. Cypraeidae, Ovulidae. 
Acteonidae and Mitridae. Palmer (1937), Wenz (1943), Glibert (1960) and Coan (1966) retained 
Volvaria in the family Mitridae. There is not a single character which would ass 
with the Mitridae, and the genus would be more appropriately placed in the opist 
family Acteonacea. 


sociate Volvaria 
hobranch super- 


Volvariella Fischer, 1883 
(Plate 12, fig. 17) 


Volvariella Fischer, 1883, Man. Conchyl., pt. 6: 


553. Type species by M V lamarchii We hae 
Deshayes, 1865. Eocene of France. : TMG ae: Deckoies 


= Volvaria lamarckii 


, slender, spire short and conical, with almost 5 
merous and finely punctate spiral 


striae. Aperture longer than the spire, straight, slightly flaring anteriorly; columella with 2 


anteriorly placed folds, 
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Similar to Volvaria, this genus was also placed in the Mitridae by Palmer (1937), Wenz (1943) 
and Coan (1966). Deshayes (1865) placed Volvaria lamarckii in the Cypraeidae, but Fischer (1883) 
described Volvariella as a genus in the Acteonidae, and listed as the monotypic representative the 
Paris Basin Eocene Volvaria lamarckii Deshayes. Coan (loc, cit.), erroneously cited the Recent 
species Mitra lamarckii Deshayes, 1832, as the type species of Volvariella. The genus should be 
located in the Acteonacea, close to Cylindrites J, de C, Sowerby. 


Palaeorhaphis Stewart, 1927 


Palaeorhaphis Stewart, 1927, Proc. Acad. Nat. Sci. Philadelphia, 78: 308, 419. Type species by OD Fasciolaria 
pergracilis Aldrich, 1886. L, Eocene of Alabama, S.E. United States. 

Stewart (1927) and Wenz (1943) assigned the genus to the Turridae, but Powell (1966) con- 
sidered Palaeorhaphis to be more likely volutid or possibly mitrid. The genus is similar in appearance 
to the Upper Cretaceous Graphidula Stephenson, 1941, which usually has only a single columellar 
fold whereas Palacorhaphis has 3 weakly developed folds. A more appropriate place for Palaeorhaphis 
would be the family Fasciolariidae. For a generic diagnosis and photographs of the type species, see 
Powell (1966). 


Perplicaria Dall, 1890 
(Plate 12, fig. 13) 


Perplicaria Dall, 1890, Trans. Wag. Free Inst. Sci. Philadelphia, 3 (1): 90. Type species by M P.perplexa Dall, 1890. 
Pliocene of Florida, 

Shell moderately small, 13 - 18mm, fusiformly ovate, with 5 convex whorls and 13 smooth, 
involute nuclear whorls. Sculptured with prominent, regular spiral threads and intersecting axial 
striae. Aperture elongate and narrow, labial lip patulous and dentate, columella with 2 oblique 
folds, siphonal notch absent. 


In his original description of Perplicaria, Dall (1890) placed the genus between the Volutidae 
and Fasciolariidae. In a subsequent re-description of the species, Dall (1892) assigned Perplicaria to 
the Mitridae with some misgivings. Gardner (1937) retained Perplicaria in the Mitridae, but noted 
the resemblance of features to the cancellariid genus 4phera H. & A. Adams, 1854. 


Wilson (1948) reviewed the systematic position of Perplicaria and concluded that the assign- 
ment of the genus to the Cancellariidae is most appropriate. Olsson & Harbison (1953) and subsequent 
writers have referred Perplicaria to the Cancellariidae, where the genus now rests. 
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PLATES 1-12 
FAMILY MITRIDAE 


PLATE 1 


. 7 j J 
1. Mitra glabra Swainson, 1821; cut section showing interior whorls; Melvill-Tomlin coll., NMW. 


2. Mitra mitra (Linnaeus, 1758). Lectotype LS, length 71.6mm, width 22.5mm. Type species of Mitra Lamarck, 
1798. 


3. M-.papalis (Linnaeus, 1758). Okinawa, Ryukyu Islands, leg. Withington; USNM 670982, length 104.0mm, 
width 34,.0mm. Type species of Tiarella Swainson, 1840 = Mitra Lamarck, 1798. 


4. M.stictica (Link, 1807)—smooth form. Motu Iriru, Raiatea, Society Islands, leg. R. Sixberry; USNM 675374, 
length 46.4mm, width 18.6mm., 


5. M.stictica (Link, 1807)—sculptured form. Keokea, Hilo, Hawaiian Islands, leg. D. Thaanum; USNM 337964, 
length 52.0mm, width 18.0mm. 


6. Midae Melvill, 1893. Point Loma, Lower California, leg. I. Shepherd; holotype NMW, length 60.0mm, width 
19.3mm. Type species of Atrimitra Dall, 1918 = Mitra Lamarck, 1798. 


7. M.nigra (Gmelin, 1791). West Africa; BMNH, length 38.4mm. Type species of Fuscomitra Pallary, 1900, 
as “M.fusca’ = Mitra Lamarck, 1798. 


8. M.solida Reeve, 1844. Sydney Harbour, Australia, ex-Capt. Comtesse; holotype of Vicimitra prosphora Ire- 
dale, 1929, AM C-57846, length 45.4mm, width 16.5mm. Type species of Vicimitra Iredale, 1929 = Mitra Lamarck, 
1798. 


9. M.glabra Swainson, 1821. Holotype of M.bulimoides Reeve, 1845, BMNH 1966656, length 33.2mm, width 
10.9mm. Type species of Jsara H. & A. Adams, 1853 = Mitra Lamarck, 1798. 


10. M.nigra (Gmelin, 1791). Horta Fayal, Azores, U.S. Eclipse Expedition; USNM 125279, length 32.0mm, 
width 12.0mm. 


Figs. 11 & 12. M.chinensis Griffith & Pidgeon, 1834. Bombay, India, leg. F. Steiner; length 34.0mm, width 12.0mm 


Fig. 


Fig. 


and length 37.0mm, width 13.3mm respectively (immature specimens). 


13. M.ancillides Broderip, 1836. Anaa I., Society Islands; holotype BMNH 1967712. length 23 v1 
10.6mm. Type species of Mutyca H. & A. Adams, 1853 = Mitra Lamarck, 1798. ae i 


14. M.coffea Schubert & Wagner, 1829. Mauritius, Henderson coll.; USNM 305671. | i 
Type species of Phaeomitra Martens, 1880 = Mitra Lamarck, 7198 SOE EE PAE Saree Sse EE OARS 
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PLATE 2 


* 2 7 i’ % 
Fig. 1. Mitra fusiformis zonata Marryat, 1817. Villefranche, Mediterranean ; Melvill-Tomlin coll., NMW, length 70.7 
mm. Type species of Episcomitra Monterosato, 1917 = Mitra Lamarck, 1798. 


Fig. 2. M.triplicata Martens, 1904—broad form. Off Mabul I., Sibuko Bay, Borneo, in 260 fathoms (476 metres), at 
45.7°F (7.5°C), U.S. Fish Commission; USNM 239084, length 58.0mm, width 20.0mm. 


Fig. 3. M. triplicata Martens, 1904—slender form. Iligan Bay, Mindanao, Philippine Islands, in 700 fathoms (1281 
metres), U.S. Fish Commission; USNM 238804, length 55.5mm, width 15.5mm. 


Fig. 4. M nivea Broderip, 1836. Marau Sound, Guadalcanal, Brit. Solomon Islands, leg. I. Gower; length 40.0mm, 
width 11.6mm (immature specimen). 


Fig. 5. M-rosacea Reeve, 1845. Boac, Marinduque I., Philippine Islands, leg. R. Lumawig; length 31.0mm, width 
11.2mm. 


Fig. 6. Mitra( Nebularia)contracta Swainson, 1820. Off Makua, Oahu, Hawaiian Islands, in 7 fathoms (13 metres), 
under coral, leg. P. Burgess; length 27.8mm, width 9.0mm. Type species of Nebularia Swainson, 1840. 


Fig. 7. M.(N.)chrysostoma Broderip, 1836. Jaluit Atoll, Marshall Islands, leg. H. A. Rehder; USNM 659595, length 
28.0mm, width 11.0mm. 


Fig. 8. M.(N.)coronata Lamarck, 1811. Lectotype MHNG 1102/74/2, length 26.0mm, width 10.5mm. Type species of 
Chrysame H. & A. Adams, 1853 = Nebularia Swainson, 1840. 


Fig. 9. M.(N.)coronata Lamarck, 1811. Paralectotype MHNG 1102/74/1, length 23.1mm, width 10.0mm. 


Fig. 10. M.(N.)acteoglypha Gardner, 1937, Baileys Ferry, Chipola River, Calhoun Cty., L. Miocene of Florida: 
length 19.0mm, width 11.6mm (from Gardner, 1937, pl. 48, fig. 5). 


Fig. 11. M.(N.)elatior Finlay, 1924. Clifden, Southland, M. Miocene of New Zealand; paratype AIM TM-479, 
length 14.1mm, width 5.2mm. j 


Fig. 12. M.(N.)eusulcata Finlay, 1924. Target Gully, Oamaru, Otago, L. Miocene of New Zeal ; j 
TM-480, length 10.1mm, width 4.3mm. abate, Gatatype AIM 


Fig. 13. M.(N.)avenacea Reeve, 1845. Marau Sound, Guadalcanal, Brit. Solomon Islands, leg. I. Gower: 
m=: t. ty 


mm, width 4.3mm. length 13.5 


Fig. 14. M.(N.)chrysalis Reeve, 1844. Nadroga reef, Fiji Islands, leg. author; length 17.0mm, width 9.0mm 
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PLATE 3 


1. Mitra( Eumitra)alokiza Tenison-Woods, 1880. Altona Bay, coal shalt, Miocene of Victoria, ee ete: 
coll, AIM 17445, length 54.6mm, width 13.0mm (immature specimen with 5 columellar folds). Type species o 
Eumitra Tate, 1889. 


2, M.(E£.)alokiza Tenison-Woods, 1880. Abbatoir’s bore, 400-500 feet, Adelaide, Pliocene of Sth Australia ; 
AIM AM-1883, length 35.2mm, width 9.3mm (immature specimen with 1 columellar fold = fodinalis form). 


3. M(E.)diductua Tate, 1899. Tareena, N.S.W., Miocene of Australia; paratype, length c, 70.0mm (from Lud- 
brook, 1958, pl. 4, fig. 3). 


4, M.(E.)nitens (Marshall, 1918). Pakaurangi Point, Kaipara Harbour, L. Miocene of New Zealand ; length 
26.0mm, width 8.0mm (from Marshall, 1918, pl. 18, figs. 6, 6a). Type species of Diplomitra Finlay, 1927 = 
Eumitra Tate, 1889. 


5. M.(E.)waitemataensis (Powell & Bartrum, 1929). Oneroa, Waiheke I., L. Miocene of New Zealand; holotype 
Powell coll., AIM TP-3756, length 41.0mm, width 18.6mm. 


6. Mitra(Dibaphimitra) florida Gould, 1856. Marco Islands, Florida; USNM 606965, length 47.3mm, width 21.7 
mm. Type species of Dibaphimitra Cernohorsky, herein. 


7. M.(D.)dennanti Tate, 1889. Lower beds at Muddy Creek, M. Miocene of Victoria, Australia; length 33.0mm, 
width 16.0mm (from Tate. 1889, pl. 3, fig. 3). 


8. M.(D.)transsylvanica Hoernes & Auinger, 1880. Lapugy, Miocene of Hungary; length 26.5mm, width 14.0 
mm (from Hoernes & Auinger, 1880, pl. 11, figs. 1a, b). 


9. Mitra(Dibaphus)edentula Swainson, 1823. Philippine Islands; USNM 90663, length 40.0mm, width 13.0mm, 
Type species of Dibaphus Philippi, 1847. 


10. M.(D.)mutiplicata (Pease, 1865). Suva reef, Fiji Islands, intertidal, leg. R. F. Browne; length 13.4mm 
(juvenile specimen). 


11. M.(D.)muitiplicata (Pease, 1865). Marau Sound, Guadacanal, Brit. Solomon Islands, | 


é ! Rey hew eg. I. Gower; length 
26,.2mm, width 8.3mm. Type species of Mitroidea Pease, 1865 — Dibaphus Philippi, 1847. . 


12. M.(D.)mu!tiplicata (Pease, 1865). Barkly Island, Mauritius: holotype of 


Mauritia barclayi H. Adams, 1869, 
ae 1967933, length 44.6mm, width 13.7mm. Type species of Mauritia H. Adams, 1869 = Dibaphus Philippi 
1847. | | . 


13. M.(D.)crassilabra (Gabb, 1873). Santo Domingo, U. Miocene of D 


} ominica (fr 
5). Type species of Plochelaea Gabb, 1873 = Dibaphus Philippi, 1847. sa SstomeAranD ELA Sea 
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PLATE 4 


r : ; YG 1102/75, length 
1. Mitra(Strigatella) paupercula (Linnaeus, 1758). Holotype of M.cebra Lamarck, 1811; MHNG » dene 
35.9mm, width 15.3mm. Type species of Strigatella Swainson, 1840. 
2. M.(S.)decurtata Reeve, 1844. Yewalu reef, N.W. of Lautoka, Fiji Islands, intertidal under coral, leg. author; 
length 29.5mm, width 16.5mm. 


3. M(S.)colombelliformis Kiener, 1838. Rarotonga, Cook Islands, leg. M. Coppell; length 32.5mm, width 16.8mm, 


4. M.(S.) pellisserpentis Reeve, 1844—broad form. Head of Taiohae Bay, Nukuhiva, Marquesas, leg. R. Sixberry ; 
USNM, length 28.0mm, width 10.8mm. 


5. M.(S.) pellisserpentis Reeve, 1844—slender form, Head of Taiohae Bay, Nukuhiva, Marquesas, leg. R. Sixberry ; 
USNM, length 21.7mm, width 7.3mm, 


6. Paleofusimitra elongata Schl, 1963. Ripley formation, U. Cretaceous of Mississippi; length 20.7mm, width 
6.3mm (from Sohl, 1963, pl. 89, fig. 11). Type species of Paleofusimitra Sohl, 1963. 


7. Pelongata Sohl, 1963. Ripley formation, U. Cretaceous of Mississippi; holotype USNM 130468, length 20.7 
mm, width 6.3mm. 


8. Charitodoron euphrosyne Tomlin, 1932. Off Cape Point, Sth. Africa, in 660-700 fathoms (1208 - 1281 metres), 
ex-Cape Town Museum; BMNH A-7202, length 27.4mm, width 9.5mm and length 27.4mm, width 9.1mm respec- 
tively Type species of Charitodoron Tomlin, 1932. 


9. Dentimitra circumcisa (Beyrich, 1854). Westeregeln, L. Oligocene of Germany; length 9.2mm, width 4.4mm 
(from Koenen, 1890, pl. 36, figs. 12b, c). Type species of Dentimitra Koenen, 1890. 


10. Daimpressa (Koenen, 1890) (non Anton, 1839). Lattorf, L. Oligocene of Germany; length 14.4mm, width 
6.1mm (from Koenen, 1890, pl. 36, figs. 10b, c). 


11. D-.rustica (Martin, 1931). Nanngulan, Java, U. Eocene of Indonesia; length 14.0mm (after Martin, 1931, pl. 
3, fig. 7). Type species of Puruiana Martin, 1931 = Dentimitra Koenen, 1890. 


. 12. Pterygia dactylus (Linnaeus, 1767). Holotype LS, length 30.5mm, width 17.9mm. Type species of Pterygia 
Roding, 1798. - - 


. 13. P.crenulata (Gmelin, 1791). Suva reef, Sth. Viti Levu, Fiji Islands, leg. author; 


. : : . . vidt cB 
mm. Type species of Cylindromitra Fischer, 1884 = Pterygia Roding, 1798, scm a Ree ok 


. 14. P.nucea (Gmelin, 1791). Sobe, Okinawa, Ryukyu Islands: USNM 564 5 ; 
Type species of Acuticylindra Iredale, 1929 = Pterygia Roding, 1798. PE PPE SLRS WIN SERED 
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PLATE 5 


Guadzlcanal, Brit. Solomon Islands, leg. I. Gower; length 


ig. 1. Pterygia arctata (Sowerby, 1874). Marau Sounds, 
19.0mm. 
_ 2. P.conus (Gmelin, 1791). Philippine Islands, leg. W. H. Dall; USNM 42884, length 34.4mm, width 17.0mm. 
3. Imbricaria(Imbricaria) conularis (Lamarck, 1811). Society Islands, leg. A. Garrett; USNM 42269, length 22.0 


mm, width 11.0mm. Type species of /mbricaria Schumacher, 1817. 


4. I.(1.)vanikorensis (Quoy & Gaimard, 1833). Okinawa, Ryukyu Islands, leg. Withington; USNM_ 670790, 
length 18.0mm, width 9.0mm. 


5. I.(1.)conovula (Quoy & Gaimard, 1833). Nuku’alofa, Tonga Islands, leg. H. C. Gay; length 14.5mm. 


6. 1.(1.)chiloensis (Philippi, 1887). Cueva de Cucao, Chiloé Island, Mio Pliocene of Chile; length 25.0mm, width 
13.0mm (from Philippi, 1887, pl. 8, fig. 7). 


7. Imbricaria(Sohlia) conoidea (Matheron, 1843). Port de Figuiéres, Rhone Basin, U. Cretaceous of France; 
length 26.0mm, width 10.0mm (from Matheron, 1843, pl. 40, fig. 19). Type species of Sohlia Cernohorsky, herein. 


8. Scabricola(Scabricola) variegata (Gmelin, 1791). Holotype of Mitra serpentina Lamarck, 1811, MHNG 1107/100, 
length 33.9mm, width 12.0mm. Type species of Scabricola Swainson, 1840. 


9. S§.(S.)variegata (Gmelin, 1791). Batangas Bay, Philippine Islands, 1-2 fathoms (2-4 metres), in sand, leg. 
A. Deynzer; length 34.3mm, width 12.1mm. 


10. S.(S.)desetangsii (Kiener, 1838). Nananu-i-Ra I., Fiji Islands, leg. author; length 29.4mm, width 12.2mm. 


11. S.(S.)caerulea (Reeve, 1844). Nananu-i-Ra I., Fiji Islands, in sand, intertidal, leg. author; length 30.6mm, 
width 12.6mm. 


12. S.(S.)ocellata (Swainson, 1831). Schoal Point, Mackay, Queensland. Australia. interti ne; 
length 29.8mm, width 9.7mm. y, Q sland, Australia, intertidal, lez. M. Elborne; 


13. S.(S.) padangensis (Thiele, 1925). Lami, Sth. Viti Levu, Fiji Islands. j : . . nae, 
ner; length 15.7mm, width 6.3mm. » Fut Islands, in muddy sand, intertidal, leg. E. Gard- 


14. Scabricola(Swainsonia) fusca (Swainson, 1824). Mauritius, leg. E. Couacaud; length 18.8mm, width 7.0mm. 
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PLATE 6 


'M 3038 40, . width 11. 
1. Scabricola(Swainsonia) fissurata (Lamarck, 1811). Henderson coll., USNM 303870, length 40,0mm, wil 11.0 


mm. Type species of Swainsonia H. & A. Adams, 1853. 


2, S.(S.) fissurata (Lamarck, 1811). Mauritius, leg. E. Couacaud; length 25,0mm (immature specimen). 


3. Pseudocancilla restifera Staadt in Cossmann, 1913. Jonchery-sur-Vesle, Paris Basin, U, a aS i ef seen 
length 18.0mm, width 6.0mm (from Cossmann, 1913, pl. 3, fig. 202 - 24). Type species of Pseudocancitla otaac 


in Cossmann, 1913. 


4. Subcancilla sulcata (Swainson in Sowerby, 1825). Agua Verde Bay, Gulf of California; USNM 266329, length 
24.7mm, width 9.1mm, Type species of Subcancilla Olsson & Harbison, 1955. 


5. S.annulata (Reeve, 1844). Wadigi I, Fiji Islands, in sand, intertidal, leg. author ; length 24.0mm, width 8.8mm. 


6. S.abyssicola (Schepman, 1913). Off Capitancillo I. Nth Cebu, Philippine Islands, in 182 fathoms (333 
metres), at 55.7°F (13°C), U.S. Fish Commission; USNM 287815, length 41.8mm, width 12.0mm. 


7. S.abyssicola (Schepman, 1913). S.E. of Pt. Tanion, Cebu, Philippine Islands, in 310 fathoms (567 metres), at 
53.3°F (12°C), US. Fish Commission; USNM 238888, length 26.0mm, width 7.4mm (juvenile specimen). 


8. Ziba carinata (Swainson, 1824). Freetown, Sierra Leone, West Africa, in 10 metres (5 fathoms), leg. A. Long- 


hurst; MCZ 214123, length 30.0mm, width 9.3mm. Type species of Ziba H. & A. Adams, 1853. 
9. Z.carinata (Swainson, 1824). Sierra Leone, West Africa; ANSP 28664, length 19.6mm, width 6.1mm, 


10. ?Z.bacillum (Lamarck), 1811. Viti Levu Bay, Fiji Islands, in sand, intertidal, leg. author; length 30.0mm, 
width 9.5mm. 


11. Z.flammea (Quoy & Gaimard, 1833). Mauritius, in 10 fathoms (18 metres), leg. E. Couacaud; length 22.3 
mm, width 8.0mm. 


me Z.fulgetrum (Reeve, 1844). Suva reef, Fiji Islands, in sand, intertidal, leg. author; length 16.6mm, width 
-Omm. : , 


13. Cancilla isabella (Swainson, 1831). Boshu, Japan, leg. Hirase; USNM 343716, length 80.0mm, width 21.0mm. 
Type species of Cancilla Swainson, 1840. 


14. C.scrobiculata (Brocchi, 1814). Soos, near Bad Voslau, Vienna Basin, Mi >f abit 0 . 
10887, length 46.4mm, width 12.2mm. sin, Miocene of Austria; Powell coll., AIM 


15. C.scrobiculata crosnieri Cernohorsky, 1970. Point Noire, Con en , 
’ go, West Africa, 35 os : 
Holotype Delaware Museum of Natural History No. 22392, length 73.1mm, width 18 aoe ams ag 


16. C.scrobiculata crosniert Cernohorsky, 1970, Point Noire, Congo, 


ANSP, length 88.0mm, width 21,3mm. West Africa, in 150 metres (82 fathoms) ; 
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PLATE 7 


1. Cancilla sieversi (Rutsch, 1934). Punta Gavilan, U. Miocene of Nth. Venezuela; length 95.0mm, width 


26.0mm (from Rutsch, 1934, pl. 6, fig. 6). 
2. C.aegra (Reeve, 1845). “Australia”; syntype of Mitra peasei Dohrn, 1861, ex-Cuming coll, BMNH 1967832, 
length 36.8mm, width 11.0mm. 


), Jackson, Mississippi, Eocene of S.E. United 


. 4 ane nquisita millingtoni (Conrad in Wailes Lesa? 
3. Cancilla( Fusimitra) conquisita millingtoni ( 1947, pl. 55, fig. 5). Type species of Fusimitra 


States; length 87.0mm, width 23.0mm (from Harris & Palmer, 
Conrad, 1855. 


4. Cancilla( Domiporta) filaris (Linnaeus, 1771). Lomalagi, Sth. Viti Levu, Fiji Islands, in sand, intertidal, leg. 
author; length 24.7mm, width 10.1mm. Type species o! Domiporta Cernohorsky herein. 


5. C.(D,) praestantissima (Réding, 1798). Marau Sound, Guadalcanal, Brit. Solomon Islands, leg. I. Gower; 
length 32.5mm, width 9.6mm, 


6. C.(D.)carnicolor (Reeve, 1844). Lomalagi, Sth. Viti Levu, Fiji Islands, in sand, intertidal, leg. author; length 
17.4mm, width 5.5mm. 


7. C.(D.)granatina (Lamarck, 1811). Bauan, Batangas Bay, Philippine Islands, leg. A. Deynzer; length 45.6mm, 
width 14.0mm, 


_ 8. Neocancilla papilio (Link, 1807)—broad form. Lomalagi, Sth. Viti Levu, Fiji Islands, in sand, intertidal, leg. 


~ author; length 36.0mm, width 14.0mm. Type species of Neocancilla Cernohorsky, 1966, 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


9. N.papilio (Link, 1807)—slender form, Lomalagi, Sth. Viti Levu, Fiji Islands, in sand, intertidal, leg. author; 
length 50.7mm, width 15,7mm, 


10. N.clathrus (Gmelin, 1791), Akuilau Island, Fiji Islands, in sand, ‘mtertidal, leg. author; length 21.3mm, 
width 7.8mm. 


_ 11. N.waikikiensis (Pilsbry, 1921). Off Keehi Lagoon, Oahu, Hawaiian Islands, in 70 fathoms (128 metres), on 


coral rubble; length 13.2mm, width 4.8mm. 


. 12. N.takiisaoi (Kuroda & Sakurai in Kuroda, 1959), One mile N.W. of Pitcairn Island, in 55 - 65 fathoms (101- 


119 metres), stones and coral rubble, Pele Expedition; USNM, length 43.7mm, width 13.3mm. 


13. Mesorhytis gracilenta (Meek, 1876). Yellowstone River, Missouri, U. Cr [ i ; 
3 i ; ( er, s , U. Cretaceous of S.E. Unite ates ; 
length 27.3mm, width 9.5mm (from Meek, 1876, fig. 45). Type species of Mesorhytis Meek foe si 


14. Mysipleyana (Wade, 1926). Ripley formation, Tennessee, U. Cr : i 
M 7 ; J ; nnessee, U, etaceous of S.E, United States; holotype 
USNM 32865, length 265mm, width 8.5mm, Type species of Mitridomus Sohl, 1963 = Me oobytie “Meck. 1876. 


15. M-.dacotensis (Stanton, 1921). Cannonball formation, Dacota, Paleocene of N 


length 38.0mm, width 12,.0mm (from Stanton, 1921, pl. 8, fig. 13). th, United States; holotype 
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PLATE 8 


1. Mesorhytis dacotensis (Stanton, 1921). Cannonball formation, Dakota, Paleocene of N. United States; para- 
type length 15.0mm, width 5.3mm (from Stanton, 1921, pl. 8, fig. 14). 


2. Maarrialoorensis (Stoliczka, 1868). Comarapolliam, Arialoor, U. Cretaceous of Sth. India (from Stoliczka, 
1868, pl. 9, fig. 15). 


3. Mcassisiana (d’Orbigny, 1850). Gosau, Tyrol, U. Cretaceous of Austria; length 30.0mm, width 9.0mm (from 
Zekeli, 1852, pl. 13, fig. 14). 


4. Vexillum(Vexillum) vulpecula (Linnaeus, 1758). Holotype LS, length 51.0mm, width 16.7mm. Type species 
of Turris Montfort, 1810 (non Réding, 1798), Vulpecula Defrance in Blainville, 1824 (non Jarocki, 1822) and 
Turricula Cossman, 1899 (non Schumacher, 1817) = Vewxillum Roding, 1798. 


_ 5. VV.) plicarium (Linnaeus, 1758). Holotype LS, length 44.0mm, width 17.7mm (immature specimen). Type 


species of Vexillum Roding, 1798. 


x. 6. V.(V.) plicarium (Linnaeus, 1758). Chance I., Thailand, Te Vega “A” Expedition; USNM 661276, length 


48.0mm, width 21.0mm. 


. 7. VAV.)rugosum (Gmelin, 1791). Sibuan I., Nth. Borneo, Indonesia, leg. M. Saul; USNM 633479, length 46.0 


mm, width 20.0mm. Type species of 7zara Swainson, 1831 = Vexillum Roding, 1798. 


ig. 8. V.(V.) mirabilis (A. Adams, 1853). Nuku’alofa, Tonga Islands, leg. H. C. Gay; length 42.0mm. 


. 9. V.(V.)isaoi (Kuroda & Sakurai in Kuroda, 1959). Off Tosa, Japan; length 69.0mm, width 15.8mm (from 


Kuroda, 1959, fig. 1). Type species of Tosapusia Azuma, 1965 = Vexillum Roding, 1798. 


- 10. Vexillum(Costellaria) semifasciatum (Lamarck, 1811). Loo Choo Islands, Japan, leg. Hirase; USNM 273181, 


length 20.0mm. Type species of Costellaria Swainson, 1840. 


11. V.(C.)sanguisugum (Linnaeus, 1758). Nenon I., New Caledonia, leg. B. Katchor: USNM 693577, | 
. a a. = ; O° r ? Ys ¢ th 
38.0mm, width 11.0mm. Type species of Pulchritima Iredale, 1929 = Costellaria Swainson, 1840. e 


12. V.(C.)sanguisugum (Linnaeus, 1758). Sibuan I., N. Borneo, Indonesia: lez. M. Saul: r 
17.0mm, width 7.0mm (juvenile specimen). s Hee MI. Saul; USN MM 657649, length 


13. V.(C.)polygonum (Gmelin, 1791). Kashiwajima, Tosa, Japan, leg. Azuma; length 26.0mm width 83mm 


14. V.(C.)antegressum (Bellardi, 1887). Pareto, L. Miocene of Italy ; 


; length 20. i : 
1887, pl. 5, fig. 21a). Type species of Uromitra Bellardi, , 0.0mm, width 6.0mm (from Bellardi, 


1887 = Costellaria Swainson, 1840. 
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Pliocene of Italy; length 19.0mm, width 5.6mm (from 


Fig. 1. Vexillum(Costellaria) cupressimum (Brocchi, 1814). 
Brocchi, 1814, pl. 4, fig. 6). 
"poate het iocene of Australia; length 
Fig. 2, V.(C.lacertosum Cernohorsky, herein, Lower beds at Muddy Creek, Victoria, aired Lo ms Finlay 
ik 8. Sian, width 4.5mm (from Tate, 1889, pl. 5, fig. 2—as Mitra paucicostata). Type species ¢ . 2 
1927 = Costellaria Swainson, 1840. 
Fig, 3. V.(C.)leptaleum (Tate, 1889). Lower beds at Muddy Creek, Victoria, M, Miocene of Australia; length 16,0 
mm, width 5.0mm (from Tate, 1889, pl. 5, fig. 3). 
‘ : ‘yp ae we, ts = : > 
Fig. 4. V.(C.)exasperatum (Gmelin, 1791)—broad form with distant axial ribs. Bikini L, a eke is ‘nk 
~ Morrison; USNM 583647, length 22.9mm. Type species of Arenimitra Iredale, 1929 = Costellaria Swainson, 1840, 
Fig. 5. V.(C,)exasperatum (Gmelin, 1791)—slender form with numerous axial ribs. Ryukyu Islands, leg. Hirase; 
USNM 343745, length 25.0mm, width 9.0mm, 
Fig. 6. V.(C.)kalimnanense Cernohorsky, herein, Upper beds at Muddy Creek, Victoria, Pliocene of Australia; AIM, 
length 16.1mm, width 5.6mm, 
Fig. 7. V.(C.)obeliscus (Reeve, 1844). Sydney Harbour, N.S.W., Australia, Capt. Comtesse; holotype of Mitre pifex 


Fig. 


Fig, 


Fig, 


Fig, 


Fig. 


Fig. 


Fig. 


Fig. 


. 19. V.(P.)turben (Reeve, 1844), Philippine Islands: 


. 20. V.(P.)cavea (Reeve, 1844), Syntype ex-Cuming coll., BMNH 1967707, length 17.3mm 


quasillus Iredale, 1929, AM, C-57857, length 30.1mm, width 10.8mm. Type species of Mitropifex Iredale, 1929 = 
Costellaria Swainson, 1840. 


8. V.(C,)cruentatum (Gmelin, 1791). Marau Sound, Guadalcanal, Brit. Solomon Islands, leg. I. Gower; length 
18.7mm, width 7.4mm. 


9. V(C.)albotaeniatum (Hervier, 1898). Albert Cove, N.W. Rabi L., Vanua Levu, Fiji Islands, intertidal, lez. R. 
Jameson; USNM 695177, length 13.5mm, width 4.6mm. 


10. V.(C.)etremoides (Finlay, 1924). Target Gully, Oamaru, Otago, L. Miocene of New Zealand; holotvpe AIM. 
TM-818, length 11.lmm, width 4.2mm. 


11. Vexillum(Pusia) microsonias (Lamarck, 1811), Suva reef, Fiji Islands, intertidal, lez. author; length 20.0mm, 
width 8.4mm, Type species of Pusia Swainson, 1840. 


12. V.(P.) paraleucozonum (Boettger, 1906). Kostej, Banat, Miocene of Hungary (from Zilch, 1934, pl. 17, 
fig. 18). 


13, V.(P.)ebenus (Lamarck, 1811)—typical, smooth form. Mediterranean; USNM 253555. length 26.0mm, width 
10.0mm, Type species of Ebenomitra Monterosato, 1917 — Pusia Swainson, 1840. 


14. V.(P.)ebenus (Lamarck, 1811)—slender, costate form. Mediterranean; USNM 305620. length 25.8mm (forma 
plicatula Brocchi, 1814), 


15. V.(P.)ebenus (Lamarck, 1811)—broad, costate form. Mediterranean; USNM 189120, length 19.0mm (forma 
plumbea Lamarck, 1811). , ; 


. 16, V.(P.)tricolor (Gmelin, 1791)—smooth, slender form. Adriatic Sea: USNM 189116. | . 
i s Ee hy . d ’ Jad, d, ne &. ; ar 
3.0mm. Type species of Pusiolina Cossmann, 1921 — Pusiq Swainson, 1840, ie ga (ects 
. 17. V(P.)tricolor (Gmelin, 1791)—broad, costate form. Algeria; USNM 305665, length 9.0mm, width 3.7mm 
. 18. V.(P.)tricolor (Gmelin, 1791)—slender, costate form. Ragusa, Dalmatia, Adriatic Sea; USNM 179373 


length 6.5mm, width 2.5mm. 


: Phil » Syntype ex-Cuming coll., y 7 ng 
width 8.9mm. Type species of /diochila Pilsbry, 1921 = Pusia Seentrian hoe i eh 


width 9.6mm. 
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Fig. 1. Vexillum(Pusia)luculentum 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


PLATE 10 


(Reeve, 1845). Viti Levu Bay, N.E. Viti Levu, Fiji Islands, intertidal, leg. 
author; length 11.8mm, width 6.2mm. 


2. V.P.)consanguineum (Reeve, 1845). Namoui, Niue Island, leg. N. McDowall; length 16.5mm, width 9.3mm. 


3. VAP.)cancellarioides (Anton, 1839). Namoui, Niue Island, leg. N. McDowall; length 18.7mm, width 12,0mm. 


4. V.(P.)leucodesmum (Reeve, 1845). Albert Cove, N.W. Rabi I., Vanua Levu, Fiji Islands, leg. R. Jameson; 
USNM 695238, length 13.0mm, width 6.6mm. 


5. Austromitra rubiginosa (Hutton, 1873). Mt. Maunganui, Tauranga, New Zealand, leg. F. Flinn; length 8.2mm, 
width 3.6mm (form with angulate whorls). Type species of Austromitra Finlay, 1927. 


6. A.rubiginosa (Hutton, 1873). Whangarei Heads, New Zealand, leg. C. Cooper; length 10.9mm, width 4.5mm 
(forma antipoda Brookes, 1926). 


7. A.rubiginosa (Hutton, 1873). Whangaroa Harbour, New Zealand, leg. C. Cooper; length 12.8mm, width 
5.7mm (form with convex whorls). 


8. A.rubiginosa (Hutton, 1873). Whangaroa Harbour, New Zealand; holotype of A.rubiradix Finlay, 1927, AIM, 
TM-70, length 8.4mm, width 4.3mm, height of aperture 5.3mm. 


9. A.rubiginosa (Hutton, 1873). Wanganui, U. Pleistocene of New Zealand, Drew coll.; holotype of Twrricula 
planata Hutton, 1885, CM M-3142, length 14.5mm, width 6.2mm, height of aperture 7.7mm, 


10. A rubiginosa (Hutton, 1873). Off Cuvier Island, New Zealand, 38 fathoms (70 metres) ; holotype of 
A.planatella Finlay, 1930, AIM, TM-69, length 10.7mm, width 4.7mm, height of aperture 5.4mm. 


11. A.quenelli Fleming, 1943. Palliser Bay, Wellington, L. Pliocene of New Zealand; AIM AM-9660, length 
10.6mm, width 5.2mm. . 


12. Zierliana stervogelit (Gmelin, 1791). Holotype of Cancellaria ziervogeliana Lamarck, 1822, MHNG 1108/6, 
length 25.2mm, width 16.2mm. Type species of Zierliana Gray, 1847. | . 


13. Z.oleacea (Reeve, 1844). Guijulugan, Island of Negros, Philippine Island ‘ r : ‘ 
232017, length 24.3mm, width 12.3mm. _ si) ands, on shore, leg. P. Bartsch; USNM 


14. Z.woldemari (Kiener, 1838)—plicate, broad form. Manava I iti , Wi ‘ : 
author; length 20.0mm, width 10.8mm. » N. Viti Levu, Fiji Islands, intertidal, leg. 


15. Z.woldemarii (Kiener, 1838)—smooth, broad form. Philippine Islands; USNM_ 303899 


width 10.1mm. length 20.6mm, 


16. Z.simplicissima (Martin, 1880). Java, Miocene of Indonesia (from Martin, 1880, pl. 5 fig 
’ ) . ; a 


sim plicissima) . 3—as Marginella 
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Fig. 


Fig. 


Fig. 


Fig. 


Fig, 


Fig. 


Fig. 


Fig, 


Fig. 


Fig. 
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syntype ex-Cuming coll., BMNH 1966655, 


, at oye , Ak ilippinc Islands; rete, : 
1. Thala mirifica (Reeve, 1845). Island of Capul, Philippine Ista 1853 (part of siphonal canal missing in 


length 10.l1mm, width 3.2mm. Type species of Thala H. & A. Adams, 
figured specimen). 


_ 2. T.mirifica (Reeve, 1845). Island of Capul, Philippine Islands; syntype of Mitra recurva Reeve, 1845, ex- 


Cuming coll., BMNH 1967856, length 9.3mm, width 2.9mm, 


. 3. Texilis (Reeve, 1845). Island of Ticao, Philippine Islands; syntype ex-Cuming coll., BMNH 1967753, length 


10.9mm, width 3.7mm. 


_ 4. T.gratiosa (Reeve, 1845). Panama; holotype of Mitra solitaria C. B. Adams, 1852, MCZ 186351, length 16.9 


mm, width 6.3mm (from Turner, 1956, pl. 5, fig. 1). Type specics of Mitromica Berry, 1958 = Thala H. & A. 
Adams, 1853 (immature specimen). 


T.gratiosa (Reeve, 1845). St. Lucas, W. coast of Lower California; USNM, length 9.5mm, width 3.3mm, 


UL 


6. T.obsoleta (Brocchi, 1814). Volterra, Miocene of Italy; length 8.0mm, width 3.0mm (from Bellardi, 1888, 
pl. 6, fig. 49a) (immature specimen). 


Ld 


7. T.obsoleta (Brocchi, 1814). Rio della Batteria, Miocene of Italy; holotype of Micromitra taurina Bellardi, 
1888; length 8.0mm, width 2.5mm (from Bellardi, 1888, pl. 6, fig. 42a—juvenile specimen). Type species of 
Micromitra Bellardi, 1888 = Thala H. & A. Adams, 1853. 


8. Tlapugyensis (Hoernes & Auinger, 1880). Steinabrunn, Miocene of Austria; length 8.0mm, width 2.5mm (from 
Hoernes & Auinger, 1880, pl. 10, fig. 22). 


9. Pyrenomitra anachis Eames, 1952. Rakhi Nala. U. Eocene of Pakistan; length 3.1mm, width 1.9mm (from 
Eames, 1952, pi. 5, fig. 102, 103). Type species of Pyrenomitra Eames, 1952. 


10. Butonina nudata Beets, 1943. Buton Island, U. Oligocene of Indonesia; length 34.0mm (from Beets, 1943, 
pl. 28, figs. 73, 74). Type species of Butonina Beets, 1943, 


11. Voluta carolinensis Conrad, 1840, Duplin County, U. Miocene of Nth. Carolina; length 73.0mm, width 24.0 
mm (from Gardner, 1937, pl. 48, fig. 8). Type species of Pleioptygma Conrad, 1863. 


. 12. Clifdenia turneri Laws, 1932. Clifden, Southland, M. Miocene of New Zealand; holotype AIM TM-177 


length 151.3mm, width 48.0mm, height of aperture 87.0mm. Type species of Clifdenia Laws, 1923. 


13. Woluta patagonica Ihering, 1897. Patagonia, Miocene of Sth. America ; 


, ‘ ; ‘ length 30.0mm, wi 3 7 
Thering, 1897, pl. 3, fig. 6). Type species of Neoimbricaria Ihering, 1907. My SEE Ao eee RCOT 


14. Mitra dumosa Conrad in Wailes, 1854. Jackson, Mississippi, 


‘ t 3 : Eocene of S.E. Uni = . haw 
1854, pl 15, fig. 4). Type species of Lapparia Conrad, 1855. : United States (from Wailes, 
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Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig, 


Fig. 


Fig. 


Fig, 


Fig. 


Fig. 


Fig, 


Fig. 


Fig. 


Fig, 
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1. Eyestas waitet (Suter, 1909). Otago Heads, Sth. Island, New Zealand, 60 fathoms (110 metres) ; AIM, length 

72mm, width 3.1mm. Type species of Egestay Finlay, 1927, 
A * 79 4, : a . 

2. E.waitei (Suter, 1909). Cape Saunders, Otago, Sth. Island, New Zealand, 40-50 fathoms (72-92 metres) ; 

AIM 17927, length 7.0mm, width 3.0mm. 

3. E.fenestrata (Suter, 1917), Pukeuri, Oamaru, L. Miocene of New Zealand; topotype AIM 9584, length 7.6mm, 

width 2.8mm, 


ig. 4. Mitra monodonta Lamarck, 1803. Grignon, Paris Basin, Eocene of France (from Swainson, 1833, pl. 128, 


fig. 1). Type species of Mitreola Swainson, 1833. 


5. Mitreola americana (Dall, 1915), Chipola formation, L. Miocene of Florida; holotype length 28.0mm (trom 
Pilsbry & Olsson, 1954, pl. 3, fig. 3). 


6. Voluta barnesit Gray, 1825. Peru; holotype of V.harpa Barnes, 1824, length 30.5mm, width 17.0mm (from 
Barnes, 1824, pl. 9, fig. 4). Type species of Enaeta H, & A. Adams, 1853. 


7. Voluta squamosa Zekeli, 1852. Gosau, U, Cretaceous of Austria; length 45.0mm, width 23.0mm (from Zekeli, 
1852, pl. 14, fig. 1). Type species of Gosavia Stoliczka, 1866, 


8. Mitra olivoidea Cantraine, 1835, Mediterranean; lectotype IRSN, length 8.3mm, width 4.1mm, Type species 
of Mitrolumna Bucquoy, Dautzenberg & Dollfus, 1883 (photo Institut Royal des Sciences Naturelles de Belgique, 
Brussels). 


9. M.olivoidea Cantraine. 1835. Mediterranean; IRSN, length 5.4mm, width 2.7mm—axially ribbed form (photo 
Institut Royal des Sciences Naturelles de Belgique, Brussels). 


10. Diptychomitra eximia Bellardi, 1888. Termo-foura, M, Miocene of Italy; length 19.0mm, width 9.0mm (from 
Bellardi, 1888, pl. 6, fig. 52a). Type species of Diptychomitra Bellardi, 1888 = Mitrolumna Bucquoy, Dautzen- 
berg & Dollfus, 1883. 


11. Clinomitra rovasendae Bellardi, 1888. Termo-foura, M. Miocene of Italy; length 29.0mm, width 12.0mm 
(from Bellardi, 1888, pl. 6, fig. 51a). Type species of Clinomitra Bellardi, 1888 = Mitrolumna Bucquoy, Daut- 
zenberg & Dollfus, 1883, ‘ 


12. Cymakra poncet Gardner, 1937. Chipola River, L. Miocene of Florida; length 6.5mm, width 2.4mm (from 
Gardner, 1937, pl. 41, fig. 37). Type species of Cymakra Gardner, 1937. ‘ 


13. Perplicaria perplexa Dall, 1890. Caloosahatchie, Pliocene of Florida; length 17.8 2 3 
. 4). Type species of Perplicaria Dall, 1890. 3 anam ‘(irom Dall, 1692;_pt 13, 


JS 


14. Mitricaulis incarum Pilsbry, 1944. Pachitea River, ? Eocene of Eastern Peru: 


1944, pl. 10, fig. 13). Type species of Mitricaulis Pilsbry, 1944. SHB Ridentte Wrom-Risyty, 


15, Mitra msignis A. Adams, 1853; Rains Island, Pacific; holotype BMNH 5 

’ z ’ ’ 4 ’ ’ yi 1 : | 
mm. Type species of Aidone H. & A. Adams, 1853 = Pyrene Reding, 1798. gp aes werent 
16. Volvaria bulloides Lamarck, 1801. Grignon, Paris Basin, 


: ly ' Eocen 7 . 
22). Type species of Volvaria Lamarck, 1801, € of France (from Cossmann, 1899, pl. 8, fig. 


17. Volvaria lamarckii Deshayes, 1865. Laversine, Paris Basin. E 
| yea, ». 4 ’ n, ‘ 1 
ti hayes hen A unin Cos, ocene of France; length 11.0mm, width 3.5mm 


Type species of Volvariella Fischer, 1883. 
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If. FAMILY VOL UTOMITRIDAE 


The first species of Volutomitra was brought to the attention ol eas ene si at pai 
of Mitra groenlandica Beck in Moller, 1842, from the Arctic sea of Nae se és * Sine (ieee 
appearance, the species was retained in the genus Mitra by Reeve (154 * ; : | tre Pee be aaa “all 
proposed the genus Volutomitra in the family Mitridae, but apart from V olutomiura sr : 1G rae - 
other included species were true mitrids. Gray proposed the subfamily Volutomitrinae an in ‘ “ 
transferred the group to the Volutidae on the basis of the radula, which resembled the Pe he : ak 
turneri, The majority of authors, i.e. Troschel (1867), Sowerby (1887), Fischer (1887), a e - 
and Wenz (1943), included the Volutomitrinae in the family Volutidae. Cossmann (189 ) 5 wih: 
Microvoluta Angas, in the Volutidae, remarking that the genus is intermediate between the Voluta an 
Mitra, but eliminated Volutomitra from the Volutidae because of the mitrid appearance of the species. 
Pilsbry & Olsson (1954) also retained the Volutomitrinae in the Volutidae, stating that V olutomitrinae 
lack an operculum and added the New Zealand Tertiary Parvimitra Finlay to the volutid subfamily 
Scaphellinae. Tryon (1882) and Cotton (1957) assigned the Volutomitrinae to the family Mitridae. 


The mitrid-like shell and volutid type of radula of the Volutomitrinae prompted authors to assign 
the group to one family or the other, the features of the radula generally being given prime considera- 
tion in the choice of assignment. In this study it is proposed that the Volutomitrinae be elevated in 
rank to a family, and considered intermediate in characters between the Volutidae and Mitridae. 
Volutomitridae have continued as a distinct stock from Early Paleocene or Late Cretaceous times to 
the present day, and a common ancestor of the Volutidae, Mitridae and Volutomitridae must date 
back to Middle or possibly Early Cretaceous. 


Iredale & McMichae! (1962) were the first authors to accord familial rank to the Volutomitridae 
by proposing two superfluous families Peculatoriidae and Microvolutidae for volutomitrid genera. 
Fleming (1966) also recognized the Microvolutidae as a separate family, 


The group cf Austral-Neozelanic species placed hitherto in the family Mitridae, and comprising 
the genera Waimatea Finlay, Proximitra Finlay, and Parvimitra Finlay, have been re-assigned to the 
Volutomitridae. The Tertiary Conomitra Conrad, the parent stock of all volutomitrid genus groups, 
has also been located in the Volutomitridae. The Recent Microvoluta obviously descended from the 
Tertiary Conomitra, and species of both groups still retain many characters in common. Conomitra, 
however, became extinct in the European and Caribbean regions during Lower Miocene times, and 
persisted in the Austral-Neozelanic region to middle and late Miocene times. Recent species survive 
in the Caribbean, South Africa, Philippines and the Austral-Neozelanic province, and all Recent species 
have been assigned to Microvoluta. Volutomitra appears to be a Pliocene offshoot of Waimatea, and 
the Recent Austral-Neozelanic Peculator is a small remnant group cf the Miocene Parvimitra. Proxi- 
mitra can be traced back to the Paris Basin Eocene, where one species, P.genotiaeformis (Cossmann), 
can be referred to the genus with certainty, Proximitra made an appearance in New Zealand during the 
Late Oligocene and became extinct during the Middle Miocene: Conomitra apalachee Gardner, a species 
closely resembling a Proximitra, is the only Lower Miocene record from F lorida. Parvimitra is a 
Poe offshoot of the Austral-Neozelanic Proximitra stock. The hypothetical phylogeny is shown in 

ig. 183, 


Contrary to Pilsbry & Olsson’s (1954) statement that V 
found opercula in the genera Volutomitra, Paradme 
(1957) figured the operculum of Peculator. The 
associates the group from the non-operculate Mitrid 
stage. similarly to the taenioglossate Cypraeidae. 


olutomitridae are not operculate, we have 
te and Waimatea, while Verco ( 1896) and Cotton 
presence of an operculum in Volutomitridae dis- 
ae which do have an operculum only in the veliger 


Volutomitrid radulae, penes, operculum and head are show 


nin Figs, 184 - i 
Figs, 190 - 212. Ss. 184-189, protoconchs in 


The present proposed classification May require future modifications following more advanced 
knowledge of the anatomy and radula, together with a clearer understanding of the aie i a 
dispersal combining future discoveries of deep-water species in new trate Faure es i > 
arrangement may appear to favour overdivision, considering the sometimes efrikcine puta we ach 
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Ooximitra 


{@ 
Er 
ol = 


OLIGOCENE MIOCENE PLIOCENE _|PLEISTOCE.|RECENT 
Waimea 
itra eee | 


U. CRETACEOUS PALEOCENE EOCENE 


Fig. 183. Hypothetical phylogeny of the family Volutomitridae. 


characters of Tertiary Conomitra and Recent Microvoluta species. Only a thorough revision of all 
known Conomitra species and comparison of results with species of the genera Wazimatea, Proximitra, 
Parvimitra, and in particular Microvoluta, may shed some light on existing relationships within these 
groups and possibly confirm the presence of other natural groups within the family. It is assumed 
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. : : ¢ orida Miocene is not 
that the presence of a Proximitra species in the Paris Basin Eocene and Fl 


: ‘lose relationship of the 
accidental, nor a case of parallel development, but rather a Hae te ate and Be cath ccs a 
Proximitra group to Conomitra. On shell characters alone, ras ins i, SE Ecce said oes Giades 
Conomitra species could equally well be placed in M icrovoluta. Biase she otnadess : ) and a separation of 
and broad individuals and plicate and smooth forms (see Microvowite Stal Pa. Ate 
smooth and plicate species in different generic groups would be taxono 


et ee 
189b 


189d 
189 


Fig. 184. Volutomitra(V olutomitra) groenlandica (Beck in Méller), Three rows of teeth. Fi 8 idi [ 

3 va ie! ; : , ' th. Fig. 184a. Rachidis after 
Sars, 1878, pl. 9, fig. 12). Fig. 185. V.(V.) groenlandica (Beck in Mdller), Three rows of Sethe Greenland Fig ae 
Rachidian (after Troschel, 1867, pl. 5, fig. 5). D . Pig. 155a, 


Fig. 186. Volutomitra(Paradmete) fragillima Wat 
‘ . . . . : : | P . qT : ; 
teeth, Fig. 186a. Lateral view of rachidians. Fig. 186b. Rachidian (after Thiele, Be ice Fic 187. VP) fravillima 


Watson, Nth. of South Georgia, 160 metres (87 fathoms). Half a row of teeth Fig. 187 i ‘j j 
rs ee . Penis, Fig. . Mic ut 
australis Angas. Full row of teeth, Twofold Bay, N.S.W., Australia (after Peile, Say gs SR aS ma 
eA eh te row sear ae Knights Islands, New Zealand, 5-10 fathoms (9-18 metres) . Ric. 189a 
enis. Fig. . Latero-vent lev idi i hs i y op nae 
aren ete gta ro-ventral view of rachidian. Fig. 189¢c. Operculum. Fig. 189d. Head and extended proboscis of 
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The majority of Recent Volutomitridae live in moderately deep water, at water temperatures 
ranging from 30° to 50°F (—1° to +10°C). In tropical and subtropical regions, species have to go 
deep in order to reach the corresponding low water temperatures. 


Pratoconchs of Volutomitridae. Figs. 190 & 191. Volutomitra(Paradmete) fragillima Watson (irom same locality). Figs, 
192 & 193. Waimatea inconspicua (Hutton). Fig. 194. W.parki (Allan). Fig. 195. W obscura (Hutton). Fig, 196. 
Wothone (Tenison-Woods). Figs. 197 & 198. W.othone (Tenison-Woods) (holotype and paratype of W.othontana 
Fig. 199. Proximitra(Proximitra)rutidoloma (Suter), Figs. 200 & 201, P.(P.)apicalis (Hutton) 
(holotype and topotype respectively). Figs. 202 & 203. P.(P.) atractoides atractoides (Tate) (from Grice’s Creek, Victoria 
and Table Cape, Tasmania, respectively). Fig. 204, P.(P.)atractoides armorica (Suter). Fig. 205. Proximitra(Parvi- 
mitra) pukeuriensis (Finlay). Figs. 206 & 207. Conomitra plicatella (Marshall & Murdoch). Fig, 208. Conomitra 
pentaploca (Finlay). Fig. 209, Peculator verconis Iredale. Fig. 210, P clifdenensis (Finlay). Fig. 211, Microvoluta 


australis Angas, Fig. 212. M.marginata (Hutton). 


Finlay respectively ). 
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LIST OF RECOGNIZED TAXA IN THE FAMILY VOLUTOMITRIDAE 


(Asterisks indicate fossil species. ) 


Genus Volutomitra H. & A. Adams, 1853. 
Subgenus Volutomitra s.str. H. & A. Adams, 1853. | 
| groenlandica (Beck in Moller, 1842). Type. Arctic; Nth. Atlantic. 
alaskana Dall, 1902. Nth. Pacific. 
banksi (Dell, 1951). New Zealand. 
pailoloana (J. Cate, 1963). Nth. Pacific. 


Subgenus Latiromitra Locard, 1897. 
cryptodon (Fischer, 1882). Type. N-E. Atlantic. 
problematica (Ponder, 1968). New Zealand. 
? bairdii (Dall, 1889). N.W. Atlantic. 


Subgenus Paradmete Strebel, 1908. 
fragillima Watson, 1882. Type. Antarctic; Subantarctic. 
curta (Strebel, 1908). Antarctic; Subantarctic. 
percarinata (Powell, 1951). Antarctic; Subantarctic. 
crymochara (Rochebrune & Mabille, 1885). Subantarctic; Tierra del Fuego, 


Genus Waimatea Finlay, 1927. 


Subgenus Waimatea s.str. Finlay, 1927. 

* imconspicua (Hutton, 1885). Type. Eocene: New Zealand. 

* amplexa Finlay, 1930. Eocene: New Zealand. 

* parki (Allan, 1926). Eocene: New Zealand. 

* incisa (Marwick, 1942). Eocene: New Zealand. 

Obscura (Hutton, 1873). Australia and New Zealand. 

* conoidalis (Tate, 1889). Miocene: Australia. 

* enavata (Marwick, 1931). Pliocene: New Zealand. 
costulosa (Marwick, 1965). Pliocene: New Zealand. 
* enysi (Hutton, 1873). Oligocene: New Zealand. 
* othone (Tenison-Woods, 1880). Miocene: Australia and New Zealand. 
* lornensis (Marwick, 1926). Eocene: New Zealand. 


Genus Proximitra Finlay, 1927. 


Subgenus Proximitra s.str. Finlay, 1927. 

* rutidoloma (Suter, 1917). Type. Miocene: New Zealand. 

* apicalis (Hutton, 1873). Miocene: New Zealand. 

* balteata (Marwick, 1931), Miocene: New Zealand. 

* tumens (Finlay, 1930). Miocene: New Zealand. 

* genotiaeformis (Cossmann, 1896). Eocene: Europe, 
apalachee (Gardner, 1937). Miocene: S.E. United States, 
atractoides (Tate, 1889). Miocene: Australia. 


* subsp. armorica (Suter, 1917). U. Oligocene -L. Miocene: New Zealand 
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Subgenus Parvimitra Finlay, 1930. 


ok 


ES 


paucinoda (Finlay, 1930). Miocene: New Zealand. 
pukeuriensis (Finlay, 1930). Miocene: New Zealand, 


* clathurella (Tate, 1889). Miocene: Australia. 


* 


plicifera (Marwick, 1928). L. Pliocene: New Zealand. 


Genus Conomitra Conrad, 1865. 


Subgenus Conomitra s.str. Conrad, 1865. 


* 


* 


* 


fusoides (Lea, 1833). Type. Eocene: S.E. United Siates. 

subsp. Hammakeri (Harris, 1894). Eocene: S.E. United States. 
? limburgensis (Binkhorst, 1861). U. Cretaceous: Europe. 
? Conomitra sp. (Sohl, 1964). U. Cretaceous: S.E. United States. 
glabra (Ravn, 1933). Paleocene: Europe. 


* wateleti (Briart & Cornet, 1871). Paleocene: Europe. 


A 


em ee sie Se 


prisca (Deshayes, 1865). Paleocene: Europe. 
berthelini (Cossmann, 1896). Eocene: Europe. 
conuliformis (Cossmann, 1896). Eocene: Europe. 
diasticta (Cossmann, 1896). Eocene: Europe. 

distensa Cossmann & Pissarro, 1901. Eocene: Europe. 
dollfusi Cossmann & Pissarro, 1901. Eocene: Europe. 
fusellina (Lamarck, 1803). Eocene: Europe. 
graniformis (Lamarck, 1803). Eocene: Europe. 
hemicolpodes Cossmann & Pissarro, 1901. Eocene: Europe. 
hemiconoides (Cossmann, 1897). Eocene: Europe, 
lennierti (Cossmann & Pissarro, 1901). Eocene: Europe. 
namnetica (Cossmann, 1896). Eocene: Europe. 
marginata (Lamarck, 1803). Eocene: Europe. 


* tenuiplicata (Vasseur, 1881). Eocene: Europe. 
* textiliosa Cossmann & Pissarro, 1901. Eocene: Europe. 


vincentiana (Cossmann, 1881). Eocene: Europe. 

parva (J. de C. Sowerby, 1823). Eocene: England. 

porrecta (F. E. Edwards, 1856). Eocene: England. 

alizalis (Anderson & Hanna, 1925). Eocene: W. United States, 
polita Vaughan, 1896. Eocene: S.E. United States. 

texana (Harris, 1895). Eocene: S.E. United States. 
washingtoniana (Weaver, 1912). Eocene: N.W. United States. 
plicatella (Marshall & Murdoch, 1923). Eocene: New Zealand. 
staminea (Conrad, 1848). Oligocene: S.E. United States. 
imornata (Beyrich, 1854). Oligocene: Europe. 

extensa (Koenen, 1890). Oligocene: Europe. 

perminuta (Sandberger, 1863). Oligocene: Europe. 

vavni (Harder, 1913), Oligocene: Europe. 

secalina (Koenen, 1890) |nom. praeocc.|. Oligocene: Europe. 
semimarginata (Beyrich, 1854). Oligocene: Europe. 

sulcifera (Koenen, 1890). Oligocene: Europe. 

peyreirensis (Peyrot, 1928). L. Miocene: Europe. 
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* pentaploca (Finlay, 1927). M. Miocene: Australia. 
* qwainuioruensis (Vella, 1954). U. Miocene: New Zealand. 


* + 20 Conomitra sp. (tentatively listed on p. 114). 


Genus Peculator Iredale, 1924. 
Subgenus Peculator s.str. Iredale, 1924. 

verconis Iredale, 1924. Type. S.E. Australia. 
porphyria (Verco, 1896). Australia and New Zealand. 
hedleyi (Murdoch, 1905). New Zealand. 
obconicus (Powell, 1952). New Zealand. 

* cassida (Tate, 1889). Miocene - Pliocene: Australia. 

* clifdenensis (Finlay, 1930). Miocene: New Zealand. 


Genus Microvoluta Angas, 1877. 
Subgenus Microvoluta s.str. Angas, 1877. 
australis Angas, 1877. Type. S.E. Australia. 
complanata (Tate, 1889). Pliocene: Australia. 
atyvpha (Tate, 1889). Pliocene: Australia. 
* subcrenularis (Tate, 1889). Pliocene: Australia. 
royana Iredale, 1924. Australia. 
marginata (Hutton, 1885). Pleistocene - Recent: New Zealand. 
* vetusta Laws, 1936. Pliocene: New Zealand. 
teretiuscula (Thiele, 1925). South Africa. 
hottentota (Thiele, 1925). South Africa. 
joloensis Cernohorsky, 1970. Philippines. 
intermedia (Dall, 1890). Caribbean. 
blakeana (Dall, 1889). Caribbean. 


* 


* 
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SYSTEMATICS 


SUPERFAMILY VOLUTACEA Fleming, 1822 
Famity VOLUTOMITRIDAE Gray, 1854 (nom, transl.) 


1854. Volutomitrina Gray, Proc. Zool. Soc. Lond., pt. 21: 36, 

1907. Volutomitrinae Dall, Smiths, Misc. Coll., 48 (3): 372, 

1962. Microvolutidae Iredale & McMichael, Mem. Austral. Mus., 11: 62. 
1962, Peculatoridae Iredale & McMichael, Mem. Austral. Mus., 11: 64. 


Shell very small to moderate in size, 4- 47mm, fusiform, ovate, cylindrical or biconic, moder- 
ately thin and fragile, spire high or low; teleoconch with 3 - 8 flat-sided, convex or concave whorls, 
protoconch with 1-3 (generally 14 - 2) smooth, bulbous, globose or dome shaped nuclear whorls. 
Smooth, or sculptured with axial ribs, spiral striae, growth lines or peripheral nodules, and fre- 
quently with an impressed sutural girdle, Aperture wide or narrow, shorter or longer than the 
spire, smooth or lirate within; labial lip thin or thickened, simple, angulate, or crescent shaped. 
Columella with 2 - 5 folds, folds often distant and irregular and not sloping in the same direction, 
first posterior fold generally shorter than the second fold. Siphonal canal straight or recurved 
towards the aperture, short or moderately long, siphonal notch very feeble or mostly absent. 
Periostracum thin, opaque or translucent, brown or yellow in colour. 


The animal is variously coloured, often spotted or marbled: the head is short and broad, tentacles 
moderately short and stubby, eyes small or large, round or elliptical and situated on the sides of the 
thickened base of tentacles; siphon moderately short. The penis is claviform and smooth. 


The operculum is small, c. 2 - 6mm in length, slender and elongate or irregularly ovate, brown in 
colour, rather thin, nucleus indistinct. Radular formula is 1-1-1 or 0-1-0, odontophore translucent 
white, very small and narrow, c. 5- 7% of shell length. Radular pattern is similar to the volutid genus 
Scaphella, rachidians are wishbone-shaped and equipped with a moderately long or short, simple and 
curved cusp. Laterals, whenever present, are very thin, simple, rhomboidal and cuspless; the ribbon 
numbers c. 150-300 rows of teeth. 


In this study, species of Volutomitridae have been arranged in 6 genera and 3 subgenera, exclusive 
of nominate subgenera. A total of 88 (?108) species and 2 subspecies have been recorded, of which 
66 (?86) taxa are fossil and 24 Recent. 


Hasitat: In mud and sand, from 10 - 1,900 metres (5 - 1,040 fathoms), at water temperatures rang- 
ing from —1°C to 412°C (30°- 53°F). Only one species occurs intertidally at temperatures up to 
20°C (68°F) in Austral-Neozelanic waters. 


GEOGRAPHICAL DISTRIBUTION: Arctic and Subarctic; Caribbean; Nth. Pacific; Sth. Africa: Nth. 
Atlantic; Philippines; Austral-Neozelanic region; Antarctic and Subantarctic. 


STRATIGRAPHICAL RANGE: Upper Cretaceous — Recent. 


Genus Volutomitra H. & A, Adams, 1853 


Volutomitra H, & A, Adams, 1853, Gen. Rec. Moll., 1: 172. Type species by SD (Fischer, 1884) V groenlandica Beck = 
Mitra groenlandica Beck in Moller, 1842. Recent, Arctic Sea, 


= 1857. Volutimitra Gray, Guide Syst. Distr. Moll. Brit. Mus., p. 76 (nom, null.), 
= 1892. Volutamitra Standen & Roebuck, J, Conch., 7: 125 (nom. null.). 
— 1925. Volumitra Coates, Trans. Proc. Perthshire Soc. nat. Sci., 8: 53 (nom. null.). 


Shell small to moderate in size, 10 - 47mm, fusiformly elongate to fusiformly ovate, generally 
white in colour under a dark brown periostracum; teleoconch of 5 - 6 convex whorls, protoconch of 
13-2 obtuse, smooth nuclear whorls. Smooth in appearance, sculptured with fine spiral striae, 
axial growth striae and occasionally obsolete axial costae. Aperture about equal in height or longer 
than the spire, porcellaneous white or brown, smooth within; labial lip simple, crescent shaped or 
slightly angulate and narrowing towards the base. C olumella calloused, callus shield extending on 
to body whorl, and with 3-5 distant folds; the folds either weak or moderately strong, the first 
posterior folds smaller than the second fold, and weakly indicated or absent in juvenile specimens. 
Siphonal canal straight or slightly recurved, short or produced, siphonal notch absent. The presence 
of an operculum has been confirmed in V.alaskana. 
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f : - ‘ve ral cusp, 
The radular formula is 1-1-1, rachidians are wishbone aged ret SCRE rie re 
laterals are small, thin, rhomboidal and often lost during extraction (F1gs. ; 
contains 4 living species. 


: E ret i Ng ific: New Zealand. 
GEOGRAPHICAL DISTRIBUTION: Arctic and Subarctic; Nth. Atlantic; Nth. Pacific; 


Lat. 20°-80°N and Lat. 43° - 44°S. 
STRATIGRAPHICAL RANGE: Pliocene—Recent. 


Hasrrat: In mud and sand, from 27 - 1,500 metres (14 - 822 fathoms). 


Volutomitra groenlandica (Beck in Moller, 1842) 
(Plate 13, fig. 1) 


1842. Mitra groenlandica Beck in Mdller, Naturhist. Tidsskrift, 4 (1): 88. 

1844. Mitra groenlandica “Gray MS”, Reeve, Conch, Icon., pl. 15, sp. 106. 

1853. Mitra groenlandica Gray, Ann. Mag. Nat. Hist., 12: 129 (radula) - 

1867. Volutomitra groenlandica “Gray”, Troschel, Geb. Schnecken, 2: 56, pl. 5, figs. 5a, b (radula). 

1874. Mitra graenlandica (sic) Gray, Sowerby, Thes. Conch., 4: 25, pl. 23, fig. 519. 

1878. Volutomitra groenlandica Beck, Sars, Moll. reg. Arct. Norveg., 1: pl. 9, figs, 12a, b, ¢ (radula). 

1889. Volutomitra groenlandica Beck, Dall, Bull. Mus. Comp. Zool. Harvard, 18: 145, pl. 34, figs. 7a, b. 

1889, Volutomitra groenlandica Beck, Dall, Bull. U.S. Nat. Mus., No. 37; 187, pl. 34, figs. 6, 7 (shell & radula). 


TYPE LOCALITY: Greenland. 


DistrIBUTION: From the Parry Islands, N.W. Territory of Canada, to Greenland, Spitsbergen, Nor- 
way, Faroe Islds., Iceland and south-westward to Cape Cod, east coast of the United States. Not 
recorded south of Lat. 40°N. 


Hapitat: In mud, sand and shale, from 27-500 metres (15-280 fathoms). 


Shell moderately small, 10- 30mm, fusiformly ovate, width 40-48% of length; white in 
colour, covered by a dark brown periostracum. Teleoconch of 5- 54 convex whorls, protoconch 
of 14-2 bluntly rounded, smooth nuclear whorls. Sculptured with numerous and fine spiral striae 
which may be either prominent or obsolete, longitudinal growth striae and occasionally axial 
costae on early whorls. Aperture moderately wide, equal in height or longer than the spire, 54 - 
61% of length, smooth within; labial lip thin and simple, columella generally with 4 folds, pos- 
terior fold the smallest. A callus shield is vision the columella in adult specimens. 


The radula consists of wishbone-shaped rachidians and rhomboidal laterals which are cuspless. 
The laterals are thin and fragile, and are easily lost in a hot solution of caustic soda. 


The probable syntypes of Volutomitra groenlandica are in the British Museum (Nat. Hist.) 
No. 43.6.30.185-189, ex Moller from Greenland. The five syntypes measure 21.0mm, 19.9mm, 18.9mm, 
17.4mm and 12.2mm; the second smallest specimen has 32 spiral striae on the body whorl and 15 
on the penultimate whorl. ’ 


Volutomitra alaskana Dall, 1902 
(Plate 13, figs. 2-5) 


1902. Volutomitra alaskana Dall, Nautilus, 15 (9): 102. 

1921. Volutomitra alaskana Dall, Bull. U.S. Nat. Mus., No. 112: 87, pl. 11, fi. 3. 

1927. Volutomztra alaskana Dall, Oldroyd, Mar. shells west coast Nth. Amer.. 2 (1): 173. 
1962. Volutomitra alaskana Dall, Habe, Col. Illust. shells Japan, 2: 71, pl. 35, fig. 9. 


TYPE Locality: In the southern and eastern part of the Bering Sea and the Aleutians. in 60-85 
fathoms (110 - 156 metres) , muddy bottom. (Holotype locality: NW of Unimak, Bering Sea in 85 
fathoms (156 metres) at 38.6°F (4°C), U.S. Fisheries Commission), 


DISTRIBUTION: From the Bering Sea southwestward to Hondo, Ura 


: ga Strait, Japan. : 
to off San Diego, west coast of the United States. , Japan, and southeastward 


Not recorded south of Lat. 32° 30’ N. 
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HABITAT: In mud and sand, from 40 - 822 fathoms (73 - 1504 metres), at temperatures ranging from 
30° - 44°F (—1°C to +7°C). 


This species is very similar to V.groenlandica. Shells are variable in colour, ranging from a 
yellow to brown, generally larger, 22 - 47mm in length, and the interior of the aperture is porcellaneous 
white and not brown or brownish-grey as in V.groenlandica. Some individuals of V.groenlandica are 
as finely sculptured as specimens of V.alaskana. 


Volutomitra alaskana is operculate; the operculum measures c. 6.3 x 4.7mm, and is irregularly 
ovate, thin, light brown in colour and lacks a distinct nucleus. On the obverse side of the operculum 
is a hard and horny, elevated, horseshoe-shaped callosity. Newly hatched veligers are c. 3mm in 
length, and consist of 24 whorls; the body whorl is spirally striate, but earlier whorls are smooth; 
the columella already has 2-3 folds, whereas in adults the number of columellar plaits varies from 
B= 5. 


TABLE 3 


DISTRIBUTIONAL TABLE FOR VOLUTOMITRA ALASKANA DALL, SHOWING 
CORRELATION OF BOTTOM TEMPERATURES, LATITUDE AND DEPTH 


Water depth in Temperature at sea bottom 
LOCALITY fathoms in F North Latitude 
(metres in parentheses) (in parentheses in C) 
Off Pribilof Islands, Bering Sea 106 (194) | Bere CaP 597° 
ditto 74 (135) | 570% £37) = pe 
Off Unalaska, Aleutian Islands 78 (143) | 4Q.1° (45°) 34° 
i ee 
NW off Unimak, Bering Sea 85 (156) | 38.6° (4°) 54° 
| | 

Bomasiri Shima, Japan | 325 (595) | 34.0° (1°) 52° 
Gulf of Tartary (= Tartar Strait) | 42 (77) 30.7° (—1°) | oe Be 
Benkei Mizaki, Japan | 406 (743) | 32.7° (0°) 43° 
ditto | 428 (783) | Sate AALS } 43° 
ditto | 284 (520) | 33.0° (0.5°) 43° 
Near Hakodate, Japan | 266 (487) | 37.9° (3°) | 42° 
Tsugaru Str., coast of Jesso, Japan | 300 (549) 24.9° (2°) 414° 


Off Sado Island, Japan 200 (366) | SROs, ET) | 38° 
= ! 

Uraga Str., off Hondo, Japan | 302 (553) | 43,.9° (6.5°) | S5s 

Off San Diego, California | 822 (1504) | 390° (4°) 324° 


 .. ea 
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The holotype of V.alaskana is in the United States National Museum, SP ae scree 
dimensions are length 43.0mm, width 18,0mm, height of aperture ay a collected at NW-Unimak 
locality designation of “Pribilof Islands” is void, since the holotype Aad Deen ) 


in the Bering Sea. 


Table 3 shows the distribution and correlation of depth and latitude of V.alaskana. 


Volutomitra banksi (Dell, 1951) 
(Plate 13, fig. 6) 


1951. Proximitra banksi Dell, Rec. Canterbury Mus., 6 (1): 54, pl. 1, fig. 7. 
1956. Proximitra banksi Dell, Bull. Dom. Mus., Wellington, 18: 88, fig. 170, ] | 
1967. Proximitra banksi Dell, Beu, Trans. Roy. Sec, N.Z. Geol., 5 (3): 110, pl. 2, he. 16. 


TYPE LOCALITY: Off Banks Peninsula (New Zealand), in 80 fathoms (146 metres ). 


pisTRIBUTION: Off Banks Peninsula to Chatham Islands; east of Whangaimoana, Palliser Bay, 1n Upper 
Pliocene (Wuitotaran) deposits. 


HABITAT: Dredged at depth from 80-320 fathoms (146-586 metres). 


Shell moderate in size, 27 - 43mm, fusiformly ovate, somewhat inflated, covered with a light 
olive-brown periostracum; teleoconch of c. 5 convex whorls, protoconch of 2 bulbous and smooth 
nuclear whorls. Early whorls axially costate, later whorls smooth and sculptured with fine, 
irregular spiral striae and axial growth lines. Aperture moderately wide, smooth within, white in 
colour, columella with 3-4 folds; the first posterior fold the smallest and set fairly high on the 
parietal wall, As in V.alaskana, the columellar callus extends on to the body whorl. 


Volutomitra banksi is rather similar to the North Pacific V.alaskana, and one would expect to 
find an operculum in V.banksi when living material is examined. 


The holotype and 2 paratypes are in the Canterbury Museum, Christchurch. Originally described 
from very worn and imperfect specimens, Dell (1956) published a supplemental description and figure, 
based on live-taken specimens from the Chatham Rise. 


Volutomitra pailoloana (J. Cate, 1963) 
(Plate 13, fig. 7) 


1956, Mitra languida “Dall MS.”, Bryan, Hawaiian Shell News, 4 (4): 39 (nom. nud.). 
1956. Mitra pailoloana “Dall MS,.”, Bryan, Hawaiian Shell News, 4 (4): 39 (nom. nud.). 
1963. Vexillum pailoloanum J, Cate, Veliger, 6 (1): 29, pl. 6, figs. 11 - 13. 


TYPE LOCALITY: Pailolo Channel, between Maui and Molokai, Hawaiian Islands, 256-283 fathoms 
(468 - 518 metres). 


DISTRIBUTION: Sth. coast of Molokai Island, 259 - 266 fathoms (474 - 487 metres); SW. coast of Oahu 


Island, 352-357 fathoms (644-653 metres); Sth. coast of Oahu Island, 294-330 fathoms (538 - 
604 metres). ) | 


ne vial vad small, 15 - 30mm, elongate ovate, width 37 - 42% of length: fawn in colour 
covered with a brown, opaque periostracum. Teleoconch of c. 6 slight] wit ; 
. . . . : é . + y con j xX } : ‘ 
missing in specimens examined, Sculptured a vex whorls, protoconch 


with irregular, thin axial ri i 
obsolete on the body whorl, but generally number from 9-15 trae ea aires sae Ze 250 
on the penultimate whorl, Distinct spiral threads, c. 5-10 on the penultimate and 20-26 on 
the body whorl override axial ribs and become more prominent towards the base. Aperture about 
equal in height or slightly longer than the spire, 47-55°% of total length ancetiecn 0 5 whit 
and smooth within; labial lip simple, contracted anteriorly in some Pe St l lla. ith 3 
weak or strong folds. Siphonal cana] moderately short or s Penk eae Aven 


feebly developed. slightly attenuated, siphonal notch only 
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The species has all the aspects of a Volutomitra, and lacks the characteristic lirate labrum and 
siphonal notch of vexilline mitrids; the protoconch is unfortunately missing in all known specimens 
and placement of the species in Volutomitra s.str. is only tentative. 


The author in her original description, placed the manuscript name ‘Mitra languida Dall” in the 
synonymy of the newly created Vexillum pailoloanum. Dall’s taxon is an unavailable manuscript and 
nude name, which can have no type nor be synonymized with a validly established species. 


The holotype of Volutomitra pailoloana is in the U.S. National Museum No. 173008; the dimensions 
are length 18.0mm, width 7.0mm, height of aperture 10.0mm. 


SUBGENUS Latiromitra Locard, 1897 (of Volutomitra) 


Latiromitra Locard, 1897, Exp. Scient. Trav. Talisman, 1: 321. Type species by M L.specialis Locard, 1897 = Mitra 
cryptodon Fischer, 1882. Recent, N.E. Atlantic. 


= 1968. Latriomitra Ponder, Rec. Dom, Mus., Wellington, 6 (4): 45 (nom. null.) 


Shell similar in outline to Volutomitra s.str., moderately small c. 30 - 35mm, uniformly brown 
in colour; teleoconch of 7-8 adult convex whorls, protoconch of 2 small, obtuse and globose 
nuclear whorls. Shell finely spirally striate, also sculptured with slender or coarse axial ribs; 
whorls regularly convex or slightly angulate, sutures may have an impressed sutural girdle. Aper- 
ture wide, smooth within, labial lip thin and simple, joining siphonal canal in a wide convex 
sweep without producing a distinct siphonal notch. Columella calloused, callus extending on to 
body whorl in adult specimens, and equipped with 3-4 thin and distant columellar folds; the 
first posterior fold the smallest, weakly formed or absent in immature specimens. The soft parts 
and operculum unknown. 


Locard (1897) originally located Latiromitra in the family Pisaniidae (= Buccinidae), due to 
apparent affinities with Latirus and Mitra. Thiele (1929) and Wenz (1943) assigned Latiromitra to 
the subfamily Vexillinae in the family Mitridae. Apertural features, absence of labral lirae and 
siphonal notch and a globose and mamillate protoconch are features more compatible with the 
Volutomitridae. 


GEOGRAPHICAL DISTRIBUTION: North-eastern Atlantic; New Zealand. Lat. 32°N and Lat 46°S. 
STRATIGRAPHICAL RANGE: Recent. 
Hasitat: Deep water, in 119-1900 metres (65-1040 fathoms). 


The subgenus contains only 3 living species. Volutomitra bairdii (Dall, 1889), has been tenta- 
tively assigned to Latiromitra, pending collection of fresh material. 


Volutomitra (Latiromitra) cryptodon (Fischer, 1882) 
(Plate 13, fig. 9) 


1882, Mitra cryptodon Fischer, J, Conchyl., 30: 273. 
1897. Latiromitra specialis Locard, Exp, Scient. Trav. Talisman, 1: 321, pl. 14, figs. 30 - 34. 


TYPE LOCALITY: Atlantic, in 1900 metres (cryvptodon) ; Dragage 40 (1882), west of Morocco, in 1900 
metres (specialis). 


Shell moderately small, 31mm in length, fusiformly elongate, reddish-brown in colour; 
teleoconch of 7-8 convex whorls, protoconch of 2 small, obtuse and mamillate nuclear whorls, 
Sculptured with 17-18 slender axial ribs on the body whorl and numerous fine spiral striae; 
sutures linear and distinct, vaguely undulate and with a cingulate sutural girdle. Aperture about 
equal in height to the spire, moderately wide, smooth and light reddish-yellow within; labial lip 
thin and simple, descending to the canal in a broad convex sweep without forming a siphonal 
notch. Columella calloused, sculptured with 3 thin and distant folds. Type juvenile, the upper- 
most posterior fold not developed. 


Locard (1897) overlooked Fischer’s (1882) prior description of some of the Travailleur & Talis- 
man molluscan material, and particularly the description of Mitra cryptodon from the same locality 
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and based on the same specimen. Fischer (/oc. cit.) gave the dimensions of aN e Serene 
mm, width 10.0mm, height of aperture 15.0mm. Locard s measurements Oo tne YP tarsi 
30.0mm width 10.0mm. The hotolype of Voluto mitra (Latiromitra)cryvptodon is in I 


National d’ Histoire Naturelle in Paris. 


Volutomitra (Latiromitra) problematica (Ponder, 1968) 
(Plate 13, fig. 8) 


2 . {us ‘Ni ; (4): 45, pl 4, figs. 55, 56. 
1968. Vexillum (Latriomitra ?) problematicum Ponder, Rec. Dom. Mus., Wellington, 6 (4) Pp 


TYPE LOCALITY: Portobello Marine Biological Station MU-66-59, east or Taiaroa Heads, 45°50'S 
and 170°57’E, in 65 fathoms (119 metres). 


DISTRIBUTION: Known only from the type locality. 


Shell moderately small, 33mm in length, orange-brown in colour with axial ribs faded white: 
teleoconch of 7 slightly angulate whorls, protoconch with a remnant of 3 a nuclear whorl. Sculp- 
tured with 10 coarse axial ribs on the body whorl and 9 on the penultimate whorl: distinct spiral 
threads encircling the shell, overriding the axial ribs and numbering c. 14 on the penultimate 
whorl and c. 40 on the body whorl. Aperture wide. only slightly longer than the spire, smooth 
within: labial lip thin and worn, columella with 4 folds, first posterior fold very small and just 
forming; the labial lip joining the canal in a wide convex sweep without forming a siphonal 
notch. Siphonal canal slightly recurved to the left. 


Ponder’s (1968) placement of the New Zealand species in the subgenus Latiromitra appears to 
be appropriate. Latiromitra problematica, however, is a volutomitrid and bears no relationship with 
the mitrid Vexiliinae. 


The holotype of Volutomitra (Latiromitra) problematica is No, M-21553 in the Dominion 
Museum, Wellineton. The type is a worn and faded immature specimen; the dimensions are length 
33.1mm, width 12.9mm; height of aperture 18.2mm. 


SUBGENUS Paradmete Strebel, 1908 (of Volutomitra) 


Paradmete Strebel, 1908, Wiss. Ergeb. Schwed. Stidpol. Exped., 6 (1): 22. Type species by SD (Powell, 1951) Paradmete 
typica Strebel, 1908 = Volutomitra fragillima Watson, 1882. Recent, Antarctic & Subantarctic. 


Shell moderately small. 6- 25mm, ventricose ovate or fusiformly elongate, thin and inflated, 
white or cream in colour under a yellow or light brown periostracum; teleoconch of 3 - 43 convex 
or subangulate whorls, protoconch of 15-2 large ard bulbous nuclear whorls. Sculptured with 
growth striae, irregular axial riblets and fine numerous spiral striae. Aperture wide or narrow, 
equal in height or longer than the spire, smooth within; labial lip thin, crescent-shaped or angulate 
and simple. Columella thinly calloused, weak callus pad extending on to body whorl: columella with 
2-4 irregular folds, first posterior fold smaller than the second fold and often absent in juvenile 


specimens, Siphonal canal open, straight or slightly recurved, siphonal notch absent. An oper- 
culum is present. 


The radula (Figs. 186-187) is similar to the radula of Volutomitra groenlandica, The subgenus 
contains 4 Recent species. | 


GEOGRAPHICAL DISTRIBUTION: Antarctic and Subantarctic seas. From Lat, 50° S to Lat. 70° § 


ae 


STRATIGRAPHICAL RANGE: Recent. 


Hapitat: in mud, gravel and sand, from 51-811 metres (28 - 443 fathoms). 


Volutomitra (Paradmete) fragillima Watson. 1882 
(Plate 13, fig. 10) 
1882. Volutomitra fragillima Watson, J. Linn, Soc. Lond., 16 (93): 335, 


1886, Volutomitra fragillima Watson, Zool. Challenger Exp., 15 (42): 263, pl. 14, fic. 7 


fF. 
1908. Paradmete typica Strebel, Wiss. Ergeb. Schwed. Siidp. Exped., 6 (1): 22, pl. 3, figs. 33a-f 
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1912. Paradmete ty pica Strebel, Thiele, Deut. Sudp. Exped., 13 (5): 248, figs. 12a-c (radula). 
1912. Paradmete typica Strebel, Melvill & Standen, Trans. Roy. Soc, Edinburgh, 48: 357. 
1915. Volutomitra fragillima Watson, E. A. Smith, Brit. Antarct. Exped., 2 (4): 74. 

1951. Paradmete fragillima (Watson), Powell, Disc. Repts., 26: 165. 


TYPE LOCALITY: Royal Sound, Kerguelen I., Lat. 49° 28’ S and Long. 70° 13’ E, in mud, 28 fathoms 
(51 metres) (fragillima). Cumberland Bay, Sth. Georgia, in 75 metres (41 fathoms) (typica). 


DISTRIBUTION: Off Enderby Land, 193 - 300 metres (106 - 164 fathoms); off Kemp Land, 603 metres 
(330 fathoms); off Kaiser Wilhelm Land, 393 metres (215 fathoms); off Oates Land, 180 - 200 
fathoms (329-366 metres); Bismarck Strait. Palmer Archipelago, 315 metres (172 fathoms); Burd- 
wood Bank, Falkland Islds., 56 fathoms (102 metres): West Cumberland Bay, Sth. Georgia I., 110 
metres (60 fathoms); Stromness Harbour to Larsen Point, Sth. Georgia I., 122 - 136 metres (67 - 74 
fathoms); Nth. of Sth. Georgia I., 160 - 236 metres (87 - 128 fathoms). 


Shell moderately small, 6- 24mm, elongate ovate to ventricose ovate, width 47-53. of 
length; thin and fragile, generally white in colour, covered by a thin and yellowish periostracum. 
Teleoconch of 3-5 convex or slightly angulate whorls, protoconch of 14-2 globose, smooth 
nuclear whorls. Sculptured with irregular. thin and sometimes obsolete axial threads which 
number from 12-20 on the body whorl and from 14-22 on the penultimate whorl; some axial 
threads more elevated than others. Numerous. fine spiral striae encircling the shell, and number- 
ing from 15-20 on the penultimate whorl and from 40-50 on the body whorl. Aperture longer 
than the spire, 57 - 68% of length, wide and open, smooth within; labial lip thin and simple. 
Columella white, sculptured with 3-4 (rarely 2) distant folds, the first posterior fold being the 
smallest; 16 specimens examined, 8 with 4 columellar folds, 7 with 3 folds, 1 with two folds. 


The animal has short and stubby tentacles and moderately large, blackish-brown, round eyes: the 
penis is smooth and c. 7.0mm long. The operculum is very small, irregularly oval, dark brown in colour 
and c. 2.0mm x 1.4mm in a shell 23.3mm long. 


The radula (Fig. 187), extracted from a South Georgia specimen, agrees in all essential features 
with the radula of Volutomitra (Paradmete) typica as figured by Thiele (1912). The radula is very 
small, translucent white, 1.6mm long and 0.06mm wide in a shell 23.3mm long; there are 153 rows of 
teeth + 6 nascentes. The rachidians are wishbone-shaped, with a single, large curved cusp, and the 
laterals are elongate rhomboidal, simple and thin. 


The holotype of V.fragillima is in the British Museum (Nat. Hist.); the given dimensions are 
length 0.57 inches (= 14.5mm), width 0.3 inches (= 7.6mm); height of aperture 0.59 inches (= 
9.9mm). The types of Paradmete typica were presumably in the Hamburg Museum, Germany, and 
were destroyed during world war IT; the dimensions of the 7 syntypes ranged from 15,0mm - 22.6mm 
in length, and from 7.3 - 10.8mm in width. 


Volutomitra (Paradmete) curta (Strebel, 1908) 
(Plate 13, figs. 11-13) 


1908. Paradmete curta Strebel, Wiss. Ergeb. Schwed. Siidp. Exped., 6 (1): 22, pl. 3, figs. 34a-e, 
1908. Paradmete longicauda Strebel, Wiss. Ergeb. Schwed. Siidp. Exped., 6 (1): 24, pl. 3, figs. 36a-b. 
1951. Paradmete longicauda Strebel, Powell, Discov. Repts., 26: 165, 

1958. Paradmete curta Strebel, Powell, B,A.N.Z. Ant. Res. Exped., 6 (9); 198. 


typ LocaLity: Off Shag Rock Bank, Tierra del Fuego, Lat. 53° 34’ S and Long. 43° 23° W, gravel 
and sand, in 160 metres (87 fathoms), at 2.05°C (36°F) (curta). Kochtopfbucht, South Georgia, 
Lat. 54° 22’ S and Long. 36° 27’ W, clay, in 95 metres (52 fathoms) (longicauda), 


DISTRIBUTION: Off Mackenzie Sea, 456 metres (249 fathoms); West Cumberland Bay, South Georgia, 
110 metres (60 fathoms); off Enderby Land, 193 - 300 metres (105 - 164 fathoms). 


Shell moderately small, 9 - 25mm, and similar in form, proportion and protoconch to Voluto- 
mitra (Paradmete) fragillima. V.(P.) curta has angulate whorls, more prominent axial riblets 
and spiral striae, and generally only 2 folds on the columella, rarely 3 or 4; 14 specimens 
examined, 12 with 2 columellar folds, 2 with 4 folds. Strebel (1908) recorded one specimen of 
V.(P.)curta with 3 columellar folds. 
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Strebel (oc. cit.) separated V.(P.)longicauda from V.(P.)curta on features of paige nets 
light horn-coloured periostracum and more distinct sculpture, especially on the ied Hea . he 
pointed out, however, that the 3 new species he described all possessed common diagnostic eatures, 
and when more material became available they might be found to be forms of a single species. ny: 
the 14 specimens examined, the sculpture proved to be highly variable. In some specimens, the axial 
ribs were unobtrusive and became obsolete toward the centre of the body whorl, while in other speci- 
mens the axial ribs were elevated and prominently angulate. The height of the aperture in relation to 
the height of the shell was found to vary as much as in V.(P.) fragillima. 


Volutomitra (Paradmete) percarinata (Powell, 1951) 


1951, Paradmete percarinata Powell, Discov. Repts., 26: 166, pl. 9, fig. 57- 
1953. Paradmete tricarinata (sic) Powell, Carcelles, Anal. Mus. Nah, Huapi, 3: 196. 
1958, Paradmete percarinata Powell, B-A.N.Z. Ant. Res. Exped., 6 (9): 198. 


TYPE LOCALITY: Off South side of Clarence Island, 7 miles east of Cape Bowles, South Shetland 
Islands, in 785-810 metres (429-442 fathoms). 


DISTRIBUTION: Off Enderby Land, 300 metres (164 fathoms). 


Shell moderately small, c. 17mm in length, broadly ovate; teleoconch of 4 whorls, protoconch 
missing, whorls with a distinct angulate presutural ramp. Sculptured with fine spiral striae, 
10-12 on the penultimate whorl, c. 45 on the body whorl; axial sculpture in form of weak and 


irregular growth lines. Aperture long, wide and open, labial lip thin and simple, columella with 
3 folds. 


The species is known by 2 dead collected shells. In general appearance, the species is inter- 
mediate between V.(P.)fragillima and V.(P.)curta; more material will have to be examined before 
V.percarinata can be confirmed as a good species. 


The holotype of V.(P.)percarinata is in the British Museum (Nat. Hist.), London; the dimen- 
sions are length 16.5mm, width 10.5mm. 


Volutomitra (Paradmete) crymochara (Rochebrune & Mabille, 1885) 
(Plate 14, fig. 1) 


1885. Mitra crymochara Rochebrune & Mabille, Bull. Soc. Phil. Paris, 9: 102. 
1889, Mitra crymochara Rochebrune & Mabille, Miss. sci. Cap Horn, 6: 49, pl. 3, figs. la, b. 
1947. Mitra crymochara Rochebrune & Mabille, Carcelles, Com. Zool. Mus, Hist. Nat. Montevideo, 2 (40): 10, fig. 6. 


1951. Mitraria chrymochara (sic) (Rochebrune & Mabille), Carcelles & Williamson, Rev. Inst. Nac. Cienc. Nat. Mus. 
Argent,, 2 (5): 301, 


1951. Paradmete crymochara (Rochebrune & Mabille), Powell, Disc. Repts., 26: 166. 


TYPE LOCALITY: Cape Horn, Argentina. 


DISTRIBUTION: S.E. of Tierra del Fuego, 220 metres (120 fathoms); between Tierra del Fuego and 
Falkland Islands, Lat. 54° 26° 30” S and Long. 64° 53’ W, 61 fathoms (112 metres); between Cape 
Horn and Staten Island, 121 metres (66 fathoms); Bahia Orange; Isla de los Estados. 30 fathoms 
(55 metres). | 


Shell moderately small, 17- 22mm, thin and slender, elongate ovate, width 36-41% of 
length; white in colour, covered with a thin, yellowish periostracum. Teleoconch of 4-44 whorls 
protoconch of 13-2 globose nuclear whorls. Sculptured with numerous, fine and irregular spiral 
threads and occasionally a presutural carina. Aperture narrow and elongate, equal in height or 
longer than spire, 48-58% of total length, smooth within; labial lip thin and simple, columella 
with 3 - 4 folds, first posterior fold the smallest. | 


The holotype is in the Museum National d’Histoire Naturelle in Paris: the dimensions are length 
17.0mm, width 7.0mm. Rochebrune & Mabille’s (1889) stated size of 12.0mm for the length is a lapsus 
for 17.0mm, according to the appended scale to the figure. 
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GENUS Conomitra Conrad, 1865 


Conomitra Conrad, 1865, Amer, J. Conch., 1 (1); 25. Type species by SD (Fischer, 1884) Mitra fusoides Lea, 1833. 
Eocene, S.E. United States. 

Shell small to very small, 4 - 22mm, biconic, ovate or elongate, whorls convex or subangulate, 
protoconch elevated or depressed, nuclear whorls papillose, nipple-like or dome shaped. Sculptured 
with axial ribs and spiral striae, sculpture often obsolete, sutures with a simple or moniliform 
girdle. Labial lip moderately thin, simple, crescent-shaped or constricted anteriorly, labrum lirate 
or smooth; columella with 3 - 5 irregular, distant folds, first posterior fold generally shorter than 
the second fold which may at times be oriented at almost right angles to the axis of the shell. 
Anterior canal blunt or only slightly produced, spout-shaped, siphonal notch feeble or absent. 


Species of Conomitra display a greater than usual amount of variation, both in form and sculpture, 
and individuals of a species are either broad or slender, axially ribbed or almost smooth, Ecophenotypic 
variation was as pronounced in Tertiary Conomitra species as it is in the Recent Microvoluta. Cono- 
mitra is the most ancient stock of the Volutomitridae; the group flourished during the Eocene, and 
persisted to the Lower Miocene in Europe and the United States and to Middle and Upper Miocene 
times in Australia and New Zealand. The last European records of Conomitra are from the Aquitanian 
stage. Lower Miocene, but is considered to be Upper Oligocene by some authors (Sorgenfrei, 1958). 
The Pliocene to Recent Microvoluta and Miocene to Recent Peculator are direct descendants of 
Conomitra. Many of the Eocene-L. Miocene Conomitra species, i.e. C.graniformis (Lamarck), C. 
sulcifera (Koenen) and C.,peyreirensis (Peyrot), closely resemble living species of Microvoluta. 


In this study, 40 fossil species have been assigned to Conomitra, and another 20 species may also 
possibly belong io this group. In view of the great variation within species, it 1s doubtful that all 
named forms are valid species. A critical examination of all known Tertiary Conomitra species will 
undoubtedly add several other species to the list and place some in the synonymy of previously 
established species. 


GEOGRAPHICAL DISTRIBUTION: Europe; United States; Australia; New Zealand. 


STRATIGRAPHICAL RANGE: Lower Paleocene - Upper Miocene (? Upper Cretaceous - Upper Miocene). 


? Conomitra limburgensis (Binkhorst, 1861) 
1861. Imbyicaria limburgensis Binkhorst, Mon. Gast. Ceph, Craig Limbourg, p. 16, pl. 2, figs. 8a, b (only), 
TYPE LocALIty: Limbourg (Upper Cretaceous of Belgium). 


Shell moderate in size, large for the genus, coniform, whorls flat to slightly concave below 
sutures. Sculptured with obsolete axial riblets near sutures, axial growth lines and spiral striae 
on the body whorl, bisecting axials and spirals on earlier whorls and nodules at sutures. Aperture 
longer than the spire, narrow, smooth within, labial lip thin and simple, parallel to body; columella 
with 4 thin and distant folds placed fairly high. Siphonal notch absent, anterior canal straight. 
Length 53.0mm, width 22.0mm. 


The species bears only a superficial resemblance to the mitrid genus / mobricaria, and the disposition 
of the columellar folds and absence of a siphonal notch exclude the species from the Mitridae. The 
large size is rather unusual for the genus Conomitra, and the species could possibly be a volutid. 


? Conomitra species (Sohl, 1964) 
1964, Mitrid species Sohl, Geol. Surv. Prof. Pap., No. 331-C: 382, pl. 56, figs. 5, 6. 


Locatity: Coffee Sand, Upper Cretaceous of Mississippi, S.E, United States. 


This small, c. 8mm-long species, recorded but not named by Sohl (1964) from the Coffee Sand 
deposits of Mississippi, has the appearance of a Conomitra. Axial plications are visible on early 
whorls, the columellar folds are distant, and the first posterior fold has the appearance of being shorter 
and less oblique than the second fold. The somewhat longer than usual siphonal canal may be due to 
the specimen being immature. The species also resembles the New Zealand Waimatea group of 
Volutomitridae. The possibility cannot be ruled out, however, that this small, immature and badly 
preserved specimen is a juvenile of either Paleofusimitra or Mesorhytis. 
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Conomitra glabra (Ravn, 1933) 


(Plate 14, fig. 3) 


; rs -» 5 . 63. pl. 7, figs. 5a, b. 
1933. Turricula (Fusimitra) glabra Ravn, Kun. Dansk. Vid. Selsk. Skr., 5 (2); 65. p - 


. k). 
TYPE LOCALITY: Calcaire de Faxe (Danian, Lower Paleocene of Denmark) 


A smooth species with a simple sutural girdle, spout-shaped siphonal canal, globose protoconch 


and thin, distant columellar folds. Length 10.5mm, width 3.8mm. 


Conomitra glabra could be conspecific with C wateleti (Briart & Cornet, 1871 
of Belgium and Thanetian of the Paris Basin. 


) from the Montian 


Conomitra wateleti (Briart & Cornet, 1871) 


1871, Mitra wateleti Briart & Cornet, Mem. Acad. Roy. Sci. Lett. Art. Belg., 36: 75, pl. 5, figs. 9a-c. 
TYPE LOCALITY: Calcaire grossier de Mons (Montian, Mid-Paleocene of Belgium). Length 12.5mm, 
width 4.5mm. 


The species is similar to Conomitra glabra (Ravn). 


Conomitra prisca (Deshayes, 1865) 
1865. Mitra prisca Deshayes, Anim. s. vert. Bass. Paris, 3 (2): 577, pl. 103, figs. 8-10. 


TYPE LOCALITY: Brimont, Chalons-sur-Vesle (Thanetian. Upper Paleocene of France). Length 15.0mm, 
width 6.0mm, 


Conomitra berthelini (Cossmann, 1896) 


1896. Mitra berthelini Cossmann, Bull. Soc. Sci. Nat. L’Ouest France, 6: 102, pl. 9, figs. 16, 17, 
1901. Mitra berthelini Cossmann, Cossmann & Pissarro, Bull. Soc. géol. Normand., 20: 89, pl. 10, figs. 13, 14. 


TYPE LOCALITY: La Close, Loire (Eocene of France). 


A conical, elongate ovate species with axial ribs, 3 columellar folds and a smooth labrum. Length 
5.0mm, width 2.0mm, height of aperture 2.5mm. 


Conomitra conuliformis (Cossmann, 1896) 
1896. Mitra conuliformis “Cailliaud”, Cossmann, Bull. Soc, Sci. Nat. L’Ouest France, 6: 104, pl. 9, figs. 13, 14. 
TYPE LOCALITY: La Close, Loire (Eocene of France). 
A large, conical, ovate and smooth species with a simple sutural girdle, a smooth labrum and 5 


columellar folds, Similar to C.jusellina (Lamarck), but appreciably larger. Length 22.0mm, width 
10.5mm, height of aperture 13.0mm. 


Conomitra diasticta (Cossmann, 1896) 
1896. Mitra diasticta Cossmann, Bull. Soc. Sci. Nat, L’Ouest France, 6: 107, pl. 8, figs. 34, 35. 


TYPE LOCALITY: Bois-Gouet (Eocene of France). 


An elongate ovate species with a smooth, subglobular protoconch and papillose nucleus, close-set 


axial ribs, spiral striae, a moniliform sutural girdle, lirate labrum and 4 columellar folds. Length 5.0 
mm, width 2.0mm, height of aperture 2.5mm. 


Conomitra distensa Cossmann & Pissarro, 1901 


1901, Conomitra distensa Cossmann & Pissarro, Bull, Soc. géol, Normand., 20: 93, pl. 10, figs. 27, 28 
' - ’ . b) =. ; " 


TYPE LOCALITY: Fresville, Cotentin (Mid-Eocene of France). 


A smooth, elongate species with obsolete axial growth striae. a 


labrum and 4 columellar folds. Length 10.0mm, width 4.0mm. ee eee e 
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Conomitra dollfusi Cossmann & Pissarro, 1901 
1901. Conomitra dollfusi Cossmann & Pissarro, Bull. Soc. géol. Normand., 20: 92, pl. 10, figs. 20, 21. 


TYPE LOCALITY: Fresville. Cotentin (Mid-Eocene of France). 


A coniform and ovate species, with regular axial ribs, spiral striae, canaliculate and moniliform 
sutures, a smooth labrum and 5 columellar folds. Length 14.0mm, width 8.0mm. 


Conomitra fusellina (Lamarck, 1803) 


1803. Mitra fusellina Lamarck. 1803, Ann. Mus. d’Hist. Nat. Paris, 2 (1): 59, no. 10. 

1835. Mitra fusellna Lamarck, Deshayes, Desc. coq. foss. env. Paris, 2 (6): 667, pl. 89, figs. 18 - 20. 

1896. Mitra fusellina Lamarck, Cossmann, Bull. Soc. Sci. Nat. L’OQuest France, 6: 103, pl. 9, figs. 23 - 26. 
1901. Conomitra fusellina (Lamarck), Cossmann & Pissarro, Bull. Soc. géol. Normand., 20: 93, pl. 11, fig. 1, 


TYPE LOCALITY: Grignon (Mid-Eocene of France). 


The species is highly variable in sculpture and form, some specimens being broad and ovate, others 
more slender; the axial ribs generally persist to the penultimate whorl and become obsolete on the body 
whorl. The interior of the aperture is either smooth or lirate, the sutures have a simple girdle, the 
base is spirally striate and the columella has 5 folds. Length 4- 5mm. The species has been recorded 
from the Lutetian - Bartonian. 


Conomitra graniformis (Lamarck, 1803) 


1803. Mitra graniformis Lamarck, Ann, Mus. d’Hist. Nat. Paris, 2 (1): 59, no. 11. 
1835, Mitra graniformis Lamarck, Deshayes, Desc. coq. foss. env, Paris, 2 (6): 670, pl. 89, figs. 11 - 13. 
1901. Conomitra graniformis (Lamarck), Cossmann & Pissarro, Bull. Soc. géol. Normand,, 20: 92, pl. 10, fig. 24, 


TYPE LOCALITY: Parnes, prés Magny, Paris Basin (Mid-Eocene of France). 


An elongate ovate, shining species, sculptured with very fine axials and obsolete spiral striae and 
a moniliform sutural girdle; labrum lirate, columella with 5-6 folds. Length 4- 5mm. 


Conomitra hemicolpodes Cossmann & Pissarro, 1901 
1901. Conomitra hemicolpodes Cossmann & Pissarro, Bull. Soc, géol. Normand.,, 20: 94, pl. 11, figs. 5, 6, 
TYPE LOCALITY: Fresville, Cotentin (Mid-Eocene of France). 


An elongate ovate. ventricose species with convex whorls, crude and somewhat nodulose axial ribs 
and obsolete spiral striae; sutural girdle is simple, labrum smooth, columella with 4 folds. Length 6.5 
mm, width 2.5mm. 


Conomitra hemiconoides (Cossmann, 1897) 
1897. Turricula hemiconoides Cossmann, Bull. Soc. Sci. Nat. L’Quest France, 8: 217, pl. 2, figs. 15, 16. 


TYPE LOCALITY: Coislin (Eocene of France). 


The species bears a strong resemblance to New Zealand Parvimitra species. The axial ribs become 
nodulose on the presutural ramp and obsolete towards the base of the body whorl; 5 - 6 spiral threads 
cross nodules on the presutural ramp. The labrum is smooth and the columella has 4 thin and distant 
folds. Length 12.5mm. width 6.0mm. Cossmann’s figured type appears to be immature. 


Conomitra lennieri (Cossmann & Pissarro, 1901) 
1901. Mitra lennieri Cossmann & Pissarro, Bull. Soc. géol. Normand., 20: 88, pl. 10, fig. 19. 
TYPE LOCALITY: Fresville, Cotentin (Mid-Eocene of France). 


A coniform, ovate species with subangulate whorls, regular and thin axial riblets and fine spiral 
striae; the aperture is dilated, labrum smooth, and the columella has 5 folds. This species is similar to 
Conomitra berthelini (Cossmann, 1896) from the Eocene of Loire. 
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Conomitra marginata (Lamarck, 1803) 
(Plate 14, fig. 4) 


1803. Mitra marginata Lamarck, Ann. Mus. d’Hist, Nat., 2 (1): 38, no. 3. 
1835. Mitra marginata Lamarck, Deshayes, Desc. coq. foss. env. Paris, 2 (6): 


TYPE LOCALITY: Grignon, Paris Basin (Mid-Eocene of France), 
England. 


669, pl. 88, figs. 13 - 14. 
Also Bartonian, Upper Eocene of 


A moderately small conical species, with fine axials on early whorls, a moniliform sutural girdle, 
a smooth or lirate labrum and 4-5 columellar folds. Length 8 - 12mm. 


Conomitra namnetica (Cossmann, 1896) 


1896. Mitra namnetica Cossmann, Bull. Soc. Sci. Nat. L’Ouest France, 6: 106, pl. 8, figs. 30, 31. 8 
1901. Conomitra namnetica Cossmann, Cossmann & Pissarro, Bull, Soc. géol. Normand,, 20: 94, pl. 10, fig. 23. 


TYPE LOCALITY: Bois-gouet (Mid-Eocene of France). 
A small, conoidal and ventricose species, sculpiured with axial growth striae and spiral threads; 


labrum smooth, columella with 4 folds. This species has the appearance of a miniature Waimatea 
othone (Tenison-Woods). Length 5.25mm, width 2.5mm, height of aperture 3.0mm, 


Conomitra tenuiplicata (Vasseur, 1881) 


1881. Mitra tenuzplicata Vasseur, Rech. géol. terr. Tert. France, Paléont., Atlas, pl. 1, fig. 16. 


1896. Mitra tenuiplicata Vasseur, Cossmann, Bull. Soc. Sci. Nat. L’Quest France, 6: 105, pl. 9, fig. 18 (incomplete 
specimen). 


1901. Conomitra tenuiplicata (Vasseur), Cossmann & Pissarro, Bull. Soc. géol. Normand., 20: 91, pl. 10, fig. 20. 


TYPE LOCALITY: Bassin Campbon (Eocene of France). 


The species is very similar to Conomitra jusellina (Lamarck) and C.marginata (Lamarck). 


Conomitra textiliosa Cossmann & Pissarro, 1901 
1901. Conomitra textiliosa Cossmann & Pissarro, Bull, Soc. géol. Normand., 20: 94, pl. 11, fig. 2. 
TYPE LOCALITY: Fresville, Cotentin (Mid-Eocene of France). 
The species is similar to Conomitra apalachee Gardner, from Lower Miocene deposits of Florida, 


but it is much smaller. It is sculptured with thin axial riblets and prominent bisecting spirals, the 
labrum is smooth and the columella has 4 folds. Length 8.5mm, width 3.5mm. 


Conomitra vincentiana (Cossmann, 1881) 
(Fig. 213) 


1881. Mitra vincentiana Cossmann, J. Conchyl., 29: 170, pl. 7, fig. 6 (non Verco, 1896). 

1889. Mitra (Conomitra) vincenti Cossmann, Ann. Soc. Roy. Malac. Belg., 24: 187, pl. 6, figs. 5, 6, 
1899. Conomitra vincenti Cossmann, Ess. paléoc. comp., 3: 173, pl. 8, fig. 2. 

1963. Conomitra vincenti lukovitchi Alekseev, Akad. Nauk Arm. SSR Erev., p. 122, pl. 22, figs. 1-10. 


Fig. 213. Conomitra vincentiana (Cossmann, 1881). Auvers, 


M. Eocene ; 
1881, pl. 7, fig. 6). e of France; 


length 9.0mm (from Cossmann, 
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TYPE LOCALITY: Auvers, Paris Basin (Mid-Eocene of France) (vimcentiana); Pre-Arals, Palaeogene 
of Russia (/ukovitcht). 


An ovate, ventricose species with arcuate axial ribs, c. 12-18 per whorl. a moniliform sutural 
girdle, smooth labrum and 5 distant columellar folds. Length 9.0mm, width 5.0mm. 


Conomitra parva (J. de C. Sowerby, 1823) 
(Plate 14, figs. 5-6) 


1823. Mitra parva J. de C. Sowerby, Min. Conch., 5: 37, pl. 430, fig. 1. 

1823. Mitra pumila J. de C. Sowerby, Min. Conch., 3: 37, pl. 430, fig. 2, 

1856. Mitra parva Sowerby, Edwards, Palaeont. Soc. Engl. Mon., pt. 3: 183, pl. 24, figs. la-c. 

1856. Mitra parva var. pumila Sowerby, Edwards, Paleont. Soc. Engl. Mon., pt. 3: 183, pl. 24, figs. 2a-c. 
1856. Mitra parva var. semilaevis Edwards, Palaeont, Soc. Engl. Mon., pt. 3: 183. 


TYPE LOCALITY: Barton Cliff (Bartonian, Upper Eocene of England) (parva and pumila); Barton, 
Alum Bay (semilaevis). 


A small, plump and ovate species with girdled sutures, a lirate labrum and 4 - 5 columellar folds; 
the protoconch is small and nipple-like. Sculptured with prominent axial ribs and overriding spiral 
threads (Fig. 214); some specimens have an obsolete sculpture of axials and spirals (Fig. 214a), and 
in the variety semilaevis Edwards, the shell is almost smooth apart from a simple sutural girdle and 
basal striae. Length 4 - 7mm. 
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Fig. 214. Conomitra parva (J, de C. Sowerby). Barton, Eocene of England (plicate form). Fig. 214a. C.parva (J. 
de C. Sowerby). Barton, Eocene of England (smooth form). (From Edwards, 1856, pl. 24, figs. 1, 2), 


Conomitra porrecta (F. E. Edwards, 1856) 
(Fig. 215) 


1854. Mitra porrecta Morris, Cat. Brit. Foss., ed. 2, p. 258 (nom. nud,). 
1856, Mitra porrecta Edwards, Palaeont. Soc. Engl. Mon., pt. 3: 185, pl. 24, figs. 7a-c. 


TYPE LOCALITY: Barton, Bracklesham Bay (Bartonian, Upper Eocene of England), 


An elongate, slender and smooth species, with a simple sutural girdle and a few spiral striae at the 
shoulder and base of the body whorl; the labrum is lirate and the columella has 5 folds. 


The holotype of Conomitra porrecta is in the Department of Geology, British Museum (Nat. 
Hist.), London, No. G-71190; the length is 7.7mm. 


Fig. 215. Conomitra porrecta (Edwards). Barton, Eocene of England (after Edwards, 1856, pl. 24, fig. 7). 


110 


Conomitra alizalis (Anderson & Hanna, 1925) 
1915. Voluta sp. Dickerson, Proc. California Acad. Sei, 5 (3): 76, pl. 11, vere 
1925, Mitra alisalis Anderson & Hanna, Occ. Pap. California Acad. Sci., 11: 76. ; : 
TYPE LOCALITY: Loc, 244, Live Oak Creek, Kern County, California (Tejon formation, Upper Hacene 
of W. United States). 


A small elongate ovate species with convex whorls, distinct axi 
body whorl, a smooth labrum and 4 columellar folds. 


al ribs which number c. 23 on the 


The holotype is in the California Academy of Sciences, San Francisco, No. 361; the given 
dimensions are length 4.7mm, width 3.1mm, 


Conomitra fusoides (Lea, 1833) 
(Plate 14, fig. 2) 


1833. Mitra fusoides Lea, Contrib, Geol. p. 169, pl. 6, fig. 176 (plicate, broad form). ‘ 
1890. Mitra(Conomitra) fusoides lepa de Gregorio, Ann. Géol, Paléont., 7: 72, pl. 5, figs. 35-36 (smooth, broad form). 
1899. Conomitra fusoides (Lea), Cossmann, Ess, paléoc. comp., 3: 173, pl. 8, fig. 1. 

1937. Conomitra fusoides (Lea), Palmer, Bull. Amer. Paleont,, 7 (32): 408, pl. 66, figs. 19, 24-26. 

1937. Conomitra fusoides lepa (de Gregorio), Palmer, Bull. Amer. Paleont., 7 (32): 409, pl. 66, figs. 23, 27-28. 


TYPE LOCALITY: Claiborne, Alabama (fusoides); Gosport (lepa) (Mid-Eocene of S.E. United States). 


The species is very variable in sculpture, both axial and spiral, some specimens being only 
obsoletely costate and striate, particularly on the body whorl; the sutural girdle may at times become 
obsolete. The species is the type species of Conomitra Conrad. 


The lectotype of Conomitra fusoides is in the Academy of Natural Sciences, Philadelphia, No. 
5868: the given dimensions are length 10.5mm, width 5.0mm. The holotype of CJepa is in the 
University of Palermo, [taly. 


Conomitra fusoides hammakeri (Harris, 1894) 


1894. Mitra hammakeri Harris, Ann. Rept. Geol. Surv. Arkansas, 2: 163, pl. 6, fig. 4 (smooth form). 

1926. Conomitra jacksonensis Cooke, J. Washington Acad. Sci., 16 (3): 134, fig. 6 (plicate form). 

1947. Conomitra hammakeri (Harris), Harris & Palmer, Bull. Amer. Paleont., 30 (117): 402, pl. 56, figs. 13-16. 
1947. Conomitra jacksonensis Cooke, Harris & Palmer, Bull. Amer. Paleont., 30 (117): 401, pl. 56, figs. 17-18. 


TYPE LOCALITY: Lee Hammaker’s well, Bradley County, Arkansas (Jackson formation, Upper Eocene 
of S.E. United States) (Aammakert); Moody’s Branch, Jackson, Mississippi (jacksonensis). 


The Jackson population of C.fusoides does not appear to differ from the Claiborne specimens in 
either sculpture or form. Harris & Palmer (1947), consider the more slender shape of the Jackson 
shells to be a constant distinction. The dimensions of the lectotype of C.fusoides (fide Palmer, 1937) 
are length 10.5mm and width 5.0mm; this is a width ratio of 48% oi length, and the type of C.fusoides 
is therefore more slender than specimens of C.hammakeri figured by Harris & Palmer (loc. cit., pl. 
56, figs. 13, 16—width ratio 50% of length). 


The holotypes of C.hammakeri USNM No. 135132, length 11.0mm, width 5.0mm, and C.jackson- 
ensis USNM No. 353942, length 9.0mm, width 4.0mm, are in the U.S. National Museum, Washington. 


Conomitra polita Vaughan, 1896 


1896, Conomitra polita Vaughan, U.S. Geol. Sury. Bull., 142: 35, pl. 3, fig. 1, 
1937. Conomitra polita Vaughan, Palmer, Bull. Amer. Paleont., 7 (32): 411, pl. 66, fig. 29. 


TYPE LOCALITY: Georgetown, Lower Claiborne (Mid-Eocene of Louisiana, S.E. United States) 


This species is probably synonymous with Conomitra fusoides (Lea); the differences in characters 
(absence of axial costae and greater columellar curve) are within the range of variation of Conomitra 
species, particularly individuals of different developmental stages, : 


The holotype is in the U.S. National Museum, Washington, USNM No. 147047. 
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Conomitra texana (Harris. 1895) 
1895, | 
1937, 


1937. 


Turricula(Conomitra)texana Harris, Proc. Acad. Nat, Sci, Philadelphia, 47: 69, pl. 6, fig, 11 
ad texana (Harris), Palmer, Bull. Amer, Paleont., 7 (32); 410, pl 66, figs 56 53 | 
yt oat As | y ’ 2) 5 : . - Fe (oes 
Conomutra texana orangeburgensis Palmer, Bull. Amer. Paleont., 7 (32): 410, pl. 66, figs. 12, 15 


TYPE LOCALITY: Well at College Sta., Brazos Co., Lower Claiborne (Mid-Eocene of Texas, S.E. United 


States) (fexana): Orangeb . rT: : 
(orangeburgensis). geburg, Lower Claiborne (Mid-Eocene of Sth, Carolina, S.E. United States) 


The type fig - ‘ : 
of Cfusoi “ , (Lea). i sa ela depicts an immature specimen resembling the slender, plicate form 
E Pinoracid ice € subspecies orangeburgensis is based on variants of C.texana with nodose 
s S a concave trough below, i.e. the prominent development of a moniliform sutural girdle. 


The holotype of C.texana, formerly in the University of Texas, has been lost (fide Palmer, 1937). 


The holotype of C.texana orangeburgensi . ; 
M ; geburgensis and one paratype, are in the P i 
Institute, Ithaca, No.’s 3251 and 3252. | y] the Paleontological Research 


Conomitra washingtoniana (Weaver, 1912) 


1912. Mitra washingtoniana Weaver, Bull. Washington Geol. Sury., 15: 52, pl. 2, fig. 16. 
1915. Mitra washingtoniana Weaver, Dickerson, Proc. California Acad. Sci., 5 (3); 75, pl. 11, figs. 11a, b. 


TYPE LOCALITY: Cowlitz formation (Tejon group, Upper Eocene of Washington, N.W. United States). 


There is some doubt about the assignment of this species to Conomitra. The axial ribs are 
distinct at the sutures of the body whorl and become obsolete towards the base; the columellar folds 
are thin and distant. There is a strong resemblance of the species to the Austral-Neozelanic Waimatea 
group of species and the Northern Volutomitra. Length 12.0mm, width 5.5mm. 


Conomitra plicatella (Marshall & Murdoch, 1923) 
(Plate 14, figs. 7 - 10) 

1923. Vexillum plicatellum Marshall & Murdoch, Trans. N.Z. Inst., 54: 123, pl. 12, tig, 3. 

1930. Parvimitra plicatellum (Marshall & Murdoch), Finlay, Trans. N.Z. Inst., 61: 65, pl. 3, figs. 34-36. 

1930. Parvimitra subplicatellum Finlay, Trans. N.Z. Inst., 61: 64, pl. 3, figs. 43-45. 

1930. Parvimitra allani Finlay, Trans N.Z. Inst., 61: 65, pl. 3, fig, 42. 


TYPE LOCALITY: Greensands immediately below the limestone, McCullough’s Bridge, Waihao River 
(Kaiatan, Upper Eocene of New Zealand) (plicatella); McC ullough’s Bridge, greensand below lime- 
stone (subplicatella); McCullough’s Bridge, greensand below limestone (allani). 


Shell small, 5 - 9mm, elongate ovate or fusiformly elongate, width 40 - 52% of length; teleo- 
conch of 34-44 convex or occasionally subangulate whorls, protoconch of 14-2 smooth, bulbous 
nuclear whorls. Sculptured with angulate axial ribs and spiral threads, ribs becoming sometimes 
obsolete on the last two whorls and indicated by irregular axial growth striae or thin threads; 
penultimate whorl with up to 20 axial ribs, body whorl with 22 ribs, The spiral threads are 
prominent in some indiyiduals and obsolete in others, and when present, number from 3-8 on 
the penultimate whorl and from 15 - 30 on the body whorl. Some specimens, particularly those 
with a prominent spiral sculpture, carry a spiral girdle near the sutures. Aperture narrow, longer 
than the spire, 55 - 66% of total length, smooth within: labial lip thin and simple, columella with 
4 thin and distant folds, posterior fold generally sherter than the second fold. 


Parvimitra subplicatella, described by Finlay (1930) from the same deposits as Conomitra plica- 
fella, was separated on characters of squat shape and stronger spiral sculpture. Even a short series 
of C.plicatella will exhibit a range of variation in sculpture and shape, particularly in juveniles, which 
are broader than adults. The holotype and 14 paratypes of Parvimitra subplicatella Finlay, are in the 
Auckland Institute & Museum, No. TM-593. The holotype has a large portion of the labial lip 
missing; the dimensions are length 6.4mm, width 3.1mm, height of aperture 4.3mm. 


Conomitra plicatella only in being more slender. The type 


Parvimitra allani Finlay, differs from | 
and the most atypical specimen has been selected 


series of Parvimitra allani consists of 6 specimens, 
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ion of the labial lip missing and two repair 
aratypes are distorted through lateral com- 
dth ratio of these selected 6 specimens 


by Finlay as the holotype. This specimen has a large port 
scars on the ventral side of the body whorl; three of the p 


Z speci The wi 
pression and only 2 paratypes are normal specimens. 
ranges from 36 - 44%. of shell length, and only the distorted specimens fall piitente Le ei rane of 


Conomitra plicatella. The last two whorls in the holotype of Parvimutra ie ee a ae a 
pointed out by Finlay (Joc. cit.), but are axially plicate; the axials become obscure M-588 is in th 
and take on the form of thin axial threads and growth striae. The holotype No. Ts - is uk e 
Auckland Institute & Museum: the dimensions are length 8.2mm, width 3.1mm, height of apeTeny 
4.6mm. The body whorl has 16 axial threads and 18 spirals and the penultimate whorl 10 axials and 
6 spiral threads. 


Conomitra staminea (Conrad, 1848) 


1848. Mitra staminea Conrad, Proc. Acad. Nat. Sci. Philadelphia, 3: 289. 

1848. Mitra vicksburgensis Conrad, Proc. Acad. Nat. Sci. Philadelphia, 3: 289. 

1848. Mitra staminea Conrad, J, Acad. Nat. Sci. Philadelphia, 1 (2): 120, pl. 12, fig. 4. 

1848. Mitra vicksburgensis Conrad, J. Acad. Nat. Sci. Philadelphia, 1 (2): 120. 

1887, Conomitra angulata Heilprin, Trans. Wag. Free Inst- Sci., 1: 100, pl. 15, fig. 47. 

1890. Conomitra staminea (Conrad), Dall, Trans. Wag. Free Inst. Sci, 3: 94, pl. 4, fig. 2 (spec. Juv.). 


TYPE LocaLity: Vicksburg, Mississippi (Mid-Oligocene of S.E. United States) (staminea and wvicks- 
burgensis); Silex beds at Ballast Point (Lower Miocene of Florida, S.E. United States) (angulata). 


The species is larger and less prominently sculptured than the Eocene Conomitra fusoides (Conrad) ; 
the size of specimens ranges from 10- 18mm. The specimen figured by Dall (1915, pl. 10, fig. 2) as 
C.staminea appears to be the same species as C.apalachee Gardner, 1937. 


Conomitra inornata (Beyrich, 1854) 


1854, Mitra inornata Beyrich, Zeit. deut. geol. Gesell, 6 (2): 413; 1853, 5: pl. 9, figs. 2a, b. 
1890. Mitra inornata Beyrich, Koenen, Abh. geol. Spec. Preuss, Thiir. Staat., 10 (2): 536, pl. 38, figs. 4a-c, Sa-c. 


TYPE LOCALITY: Westeregeln, Magdeburg (Tongrian, Lower Oligocene of Germany). 


A small, smooth species, sculptured only with axial growth lines, a presutural groove and _ basal 
striae; the labrum is lirate, and the columella has 5 distant folds, first posterior fold smaller and 
shorter than the second fold. Length 4.0 - 6.0mm. 


Conomitra extensa (Koenen, 1890) 
1890. Mitra extensa Koenen, Abh. geol, Spec. Preuss. Thiir. Staat., 10 (2): 538, pl. 38, figs. 7a-c- 


TYPE LocALITY: Lattorf (Tongrian, Lower Oligocene of Germany). 


This species is probably synonymous with Conomitra inornata (Beyrich). It is similar in all 
respects, but has additional obscure spiral striae. Length 5.4mm, width 2.1mm. 


Conomitra perminuta (Sandberger, 1863) 


1863. Mitra perminuta “Braun”, Sandberger, Conch. Mainz. Tert.. p. 252, pl. 19, fig. 4. 
1865. Mitra perminuta Braun, Deshayes, Desc. Anim, s. vert, Bass. Paris, 3 (2): 103, pl. 103, figs. 23-25. 


1890. Mitra perminuta Braun, Koenen, Abh. geol. Spec. Preuss. Thiir. Staat., 10 (2): 540, pl. 38, figs. la-c, 


TYPE LocALITY; Weinheim, Waldbéckelheim (Rupelian, Mid-Oligocene of Germany), 


A smooth species with 2 bulbous nuclear whorls, striae at the base, a smooth or lirate labrum and 
4 distant columellar folds. Length up to 10.0mm. | 


The species has been recorded from the Lower Oligocene of Belgium and Germany, Mid Oligocene 
of France and Germany and Upper Oligocene of Hungary. ) 
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Conomitra ravni (Harder, 1913) 


1913. Mitra ravni Harder, Danm. Geol. Unders., 22: 84, 129, pl. 7, figs. 2a-c, 3 
1950. “Mitra” ravni Harder, Beets, Meded. geol. Sticht., 4 (8): 30. 


TYPE LOCALITY: Aarhus (Oligocene of Denmark). 
An ovate and moderately smooth species with 4 distant columellar folds. Length c. 6.0mm. 


Conomitra secalina (Koenen, 1890) 
1890, Mitra secalina Koenen, Abh. geol Spec, Preuss. Thiir. Staat., 10 (2): 539, pl. 38, figs. 6a-c (non Gould, 1860)- 
TYPE LOCALITY: Lattorf, Unseburg (Tongrian, Lower Oligocene of Germany). 
The species is elongate ovate, moderately smooth apart from axial growth striae and basal cords; 
the protoconch has 2} smooth and bulbous nuclear whorls, with the initial turn slightly tilted. The 


sutures are girdled, the labrum is lirate and the columella has 5 folds, the first posterior fold being 
shorter than the second fold. Length 5.6mm, width 2.2mm. 


Mitra secalina Koenen is a homonyn of M.secalina Gould; since there may be an available junior 
synonym, no substitute name is proposed. 


Conomitra semimarginata (Beyrich, 1854) 
1854. Mitra semimarginata Beyrich, Zeit. deut. geol. Gesell., 6 (2): 96; 1853, 5: pl. 8, figs. 7a, b. 


TYPE LocaLtITy: Mecklenburg, Sternberg formation (Chattian, Upper Oligocene of Germany). Length 
7.6mm, width 3.0mm. 


Conomitra sulcifera (Koenen, 1890) 
1890. Mitra sulcifera Koenen, Abh. geol. Spec. Preuss. Thiir, Staat., 10 (2): 535, pl. 38, figs. 2a-c. 
TYPE LOCALITY: Lattorf (Tongrian, Lower Oligocene of Germany). 


Shell small, 8- 9mm, elongate ovate, teleoconch of 53 flat-sided whorls, protoconch of 13 
smooth, globose nuclear whorls; sculptured with obsolete axial ribs or growth striae which tend 
to become nodulose at sutures, flat cords at the base and a distinct sutural girdle. Aperture 
narrow, lirate within, labial lip smooth and simple, contracted anteriorly; columella with 4 distant 
folds, first posterior fold shorter than the second fold. Length 8.4mm, width 3.3mm. 


Conomitra peyreirensis Peyrot, 1928 


1928, Conomitra peyreirensis Peyrot, Act. Soc. Linn. Bordeaux, 78: 330, pl. 7, figs, 8, 9. 
1961. Vexillum(Conomitra) peyreirensis (Cossmann & Peyrot), Baldi, Kecskeméti, Nyiré6 & Drooger, Ann. Hist. Nat. 
Mus. Nat. Hung., 53: 103, pl. 4, fig. 11. 
TYPE LOCALITY: Peyrehorade (Aquitanian, Lower Miocene of France); also Lower Miocene of 
Hungary. 
A smooth species, sculptured only with obsolete spiral striae and a simple sutural girdle; the 
labrum is lirate and the columella has 4 - 5 irregular, distant folds. Length 8.0 - 9.0mm. 
The species is very similar to the Australian Conomitra pentaploca (Finlay). 


Conomitra pentaploca (Finlay, 1927) 
(Plate 14. fig. 12) 


1889. Mitra ligata Tate, Trans. Roy. Soc. Sth. Australia, 11: 139, pl. 5, fig. 4 (non A. Adams, 1853). 


1897. Conomitra ligata Tate, Harris, Cat. Tert. Moll. Brit. Mus., p. 130. 
1927, Microvoluta pentaploca Finlay, Trans. NZ. Inst., 57: 508 (nom, subst. pro Mitra ligata Tate, 1889). 


TYPE LOCALITY: Lower beds at Muddy Creek ( Balcombian, Mid-Miocene of Victoria, S.E. Australia). 
DISTRIBUTION: Blue clays at Schnapper Point; Balcombe Bay; Altona Bay (Miocene of Victoria). 
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‘ne. width 43-50% of length; teleo- 
ee ar and globose nuclear whorls. 
striae which develop into thin riblets 
hich number about 20 on the body 


Shell small, 5- 7mm, elongate ovate, biconic and om 
conch of 4-5 almost flat-sided whorls, protoconch of 13 e 
Sculptured with a smooth sutural girdle, arcuate axial grow 


on early whorls in some specimens, and fine spiral striae Ww . icht or longer than 
whorl; the spiral striae obsolete or quite distinct. Aperture narrow, equal in heig S 


ial lip thi icted 
the spire, 52 - 61% of total length, labrum prominently lirate; labial np See Cad fi 
anteriorly, columella with 4-5 thin and distant folds, first posterior Told s / 
columellar beak slightly twisted towards aperture. 


The holotype is presumably in the Tate Museum collection at the Sakae a een Sth, 
Australia; the given dimensions are length 7.0mm, width 3.0mm, height of aperture 4. 


Conomitra wainutoruensis (Vella, 1954) 
(Plate 14, fig. 11) 
1954, Vevillitra wainuioruensis Vella, Trans. Roy. Soc, N.Z., 81 (4): 545, pl. 26, fig. 15, 


TYPE LOCALITY: N 166/535, lower Wainuioru River, uppermost beds of Hurupi formation, Basal 
Tongaporutuan (Upper Miocene of New Zealand). 


“Small, biconic, rather thin, glossy. Six whorls including protoconch of 13 whorls. ne 
post-nuclear whorls have broad, low, rounded, vertical axial ribs (24 on second post-nuclear whorl) 
which become obsolete on later whorls, hardly discernible on the penultimate and lacking on the 
body whorl. Shoulder level, narrow; peripheral girdle weak, at first moniliform, but becoming 
smooth as the axials weaken. Body whorl descending nearly vertically from the peripheral girdle 
then contracting rapidly to the canal.” (Original description). Length 6.1mm, width 3.4mm. 


Conomitra wainuioruensis is similar in many features to the Australian Miocene C.pentaploca; 
both species have the canal slightly recurved, but in C.pentaploca the spiral girdle is situated at the 
sutures in adult specimens, not on the presutural ramp, and axial sculpture consists of growth striae 
or thin riblets and not broad ribs. The aperture of C.wainuioruensis appears to be filled with matrix, 
and one cannot determine whether the labrum is smooth or lirate. 


The unique and somewhat immature holotype is in the N.Z. Geological Survey collection, Lower 
Hutt. 


The following species are tentatively assigned to Conomitra. 


Conomitra antigua Doncieux, 1908. Eocene of France. 

C.antiqua Doncieux, 1908. Eocene of France. 

Mitra concinna Beyrich, 1854 (non Reeve, 1844). Oligocene of Germany. 

M.cotteaui Cossmann & Lambert, 1884 (syn. umbilicata Cossmann & Lambert, 1884). Oligocene of 
France. 

Fusimitra danensis Cossmann, 1899 (syn. semilaevis Koenen, 1885 — danica Ravn, 1939). Paleo- 
cene of Denmark. 

Mitra delbosi Reualt, 1850. Eocene of France. 

M.gaasensis Vergneau-Saubade, 1968, L. Miocene of France. 

M.godini Cossmann, 1891, Eocene of France. 

Conomitra guizehensis Cuivillier, 1933. U. Eocene of Egypt. 

Mitra hordeola Deshayes, 1865. Eocene of France. 

M.hypermeces Cossmann, 1896. Eocene of France. 

M.inaspecta Deshayes, 1865. Eocene of France. 

Conomitra nincki Cossmann, 1913, Eocene of France. 

Mitra quinqueplicata Ravn, 1902. Paleocene of Denmark. 

M.soellingensis Speyer, 1864. Oligocene of Germany, 

M.suturalis Bosquet, 1859. Oligocene of Holland. 

M.tetraptyca Cossmann, 1885, Eocene of France. 

Conomitra tracyi Harris, 1899. Eocene of Alabama, S.E. United States, 

C.vandervlerki Martin, 1931. Eocene of Java, Indonesia. 

C.weeksi F. Hodson in Hodson & Hodson, 1931. ? Oligocene of Venezuela. 


Genus Peculator Iredale, 1924 


Peculator Iredale, 1924, Proc. Linn. Soc. N.S.W., 49 (3): 269. Type species by M P.verconis Iredale, 1924. Recent, 
S.E. Australia. : : 


= 1955. Peculata Kershaw, Pap. Proc. Roy. Soc. Tasmania, 89: 318 (nom. null). 

= 1958. Peculata Macpherson in May, Mlust, Ind. Tasman. shells, p. 41 (nom. null.). 

Shell small, 3 - 11mm, ovate, obese or cylindrically ovate, teleoconch of 3 - 44 convex whorls, 
protoconch of 13 - 2 smooth, depressed, globose nuclear whorls. Sculptured with irregular axial 
growth striae or thin riblets, and close-set spiral striae; sutures occasionally with a moniliform or 
smooth girdle. Aperture narrow and elongate, longer than the spire, smooth within, labial lip thin 
and simple; columella slightly calloused and with 3 - 4 strong but distant folds, first posterior fold 
generally shorter than second fold, Siphonal canal straight or slightly recurved, siphonal notch 
feeble or absent. Periostracum thin and brown in colour. the operculum (fide Verco, 1896) small 
and elongate. Radula unknown. 


Peculator is an offshoot of Miocene Conomitra stock, probably of the Parvimitra group of species. 
Peculator is confined to the Austral-Neozelanic region, and contains 4 living and 2 fossil species. 


(GEOGRAPHICAL DISTRIBUTION: Australia and New Zealand. Lat. 30° - 44° S. 
STRATIGRAPHICAL RANGE: Lower Miocene - Recent. 


Hapitat: In sand and rubble, from 6-260 metres (3 - 142 fathoms), at c. 15°C (59°F). 


Peculator porphyria (Verco, 1896) 
(Plate 14, figs. 13 - 14) 


1896. Imbyricaria porphyria Verco, Trans. Roy. Soc. Sth. Australia, 20: 227, pl. 8, figs. 5, 5a. 
1923. Imbricaria porphyria Verco, May, Illust. Ind. Tasman. shells, p. 79, pl. 37, fig. 2 
1924. Marginella coma Odhner, Vid. Medd, Dansk nat. For,, 77: 42, pl. 1, fig. 28. 

1932. Peculator porphyria (Verco), Cotton & Godfrey, Sth. Austral. Nat., 13 (2): 81, pl. 4, fig. 4. 
1937. Peculator coma (Odhner), Powell, Discov. Repts., 15: 212. 

1957. Peculator porphyria (Verco), Cotton, Roy. Soc. Sth. Austral. Malac. Sect., p. 6, fig. 8. 


TYPE LOCALITY: In and outside Backstairs Passage, Investigators Straits, 15-20 fathoms (27 - 37 
metres) (porphyria); 10 miles (16km) N.W, Cape Maria van Diemen. North Island, New Zealand, 
50 fathoms (92 metres) (coma). 


DISTRIBUTION: Australia—off Wilson’s Promontory, Victoria; St. Vincent’s Gulf, S.A.; Port Willunga, 
S.A.: west coast of Yorke’s Peninsula, S.A.; Great Australian Bight, $.A.; 85 metres (46 fathoms) ; 
W. of Cape Leschenault, S.W.A., 47-49 fathoms (86-90 metres); off Thouin Bay, Tasmania, 40 
fathoms (73 metres). New Zealand—off Three Kings Islands, 185 metres (101 fathoms); between 
Spirits Bay and Three Kings Islands, 95 metres (52 fathoms); off Spirits Bay, 59 metres (32 
fathoms), at 14.8°C (59°F). 


Shell small. 4- 11mm, ovate and obese, width 57 - 63% of length; dead shells white, showing 
occasionally remnants of orange-brown zones, but live-taken shells uniformly mauve or dark fawn 
in colour, flecked with white or light violet, horizontally oriented spots. Teleoconch of 3 - 43 flat- 
sided to slightly convex whorls, protoconch of 13 - 2 smooth, globose, dome-shaped nuclear whorls, 
Sculptured with numerous, close-set axial growth striae, fine axial threads and spiral striae; the 
spiral sculpture generally more prominent in the vicinity of the sutures and towards the canal. 
In some individuals, the axial growth striae tend to become elevated axial riblets in some parts of 
the shell; juvenile shells more prominently striate, with up to 25 spiral striae on the body whorl 
and fine granules on early whorls. Aperture longer than the spire, 60 - 713% of total length, 
moderately narrow and smooth within; in juvenile shells, the aperture sometimes equals in height 
the spire. Labial lip thin and simple, convex, columella slightly calloused and with 3 - 4 moderately 
strong folds. the first posterior fold usually the shortest, the anterior fold the smallest. Siphonal 
canal straight, notch only feebly developed or absent. Operculum as figured by Verco (1896) and 
Cotton (1957), slender and elongate, blunt or pointed at the end. 
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a is in the South Australian Museum, Adelaide; the given 


The holotype of Peculator porpnyr height of aperture 7.2 5mm. 


dimensions are length 10.0mm, width 5.75mm, 


7 a ven; the given dimensions 
The holotype of Peculator coma is in the University Museum, Copenhagen; the g 


are length 5.4mm, width 3.4mm. 


Peculator hedleyi (Murdoch, 1905) 
(Plate 14, figs. 15 - 16) 


1905. Vulpecula( Pusia) hedleyi Murdoch, Trans. N.Z. Inst., 37: 228, pl. 8, fig. 21. 

1913, Mitra hedleyi (Murdoch), Suter, Man. N.Z. Moll., p. 361, 1915, Atlas, pl. 18, fig. 3. 
1936. “Mitra” bicornis Laws, Trans. Roy. Soc. N.Z., 66: 113, pl. 16, fig. 66. 

1937. Peculator hedleyi (Murdoch), Powell, Shellf. New Zeal., p. 77. 

1937. Egestas dissimilis Powell, Discov. Repts., 15: 211, pl. 55, fig. 8. 

1966. “Mitra” bicornis Laws, Fleming, N.Z. Geol. Surv, Bull., No, 173: 64. 


TYPE LOCALITY: Whangarei Heads, Nth. Island, N.Z., shallow water (Hedley1); Kaawa Creek, Port 
Waikato (Opoitian, Lower Pliocene of New Zealand) (bicornis); off Three Kings Islands, St. 933, in 
260 metres (142 fathoms) (dissimilis). 


DISTRIBUTION: Whangaroa Harbour, 3-4 fathoms (5-7 metres); 4} mile (0.8km) south side of 
Stephenson I., Whangaroa, 22 fathoms (40 metres); Urupukapuka I., Bay of Islands, coral sand, 3 
fathoms (5 metres); Whangarei Heads; off Awanui Heads, 12 fathoms (22 metres); near Little Barrier 
Island, 20 fathoms (37 metres); Tryphena, Gt. Barrier I., 30 fathoms (55 metres) ; Tuhua reef, Mayor 
I., ex-pisces, 35 fathoms (64 metres). 


The species differs from Peculator porphyria only in being more slender and less inflated. Shells 
are either dark brown or purplish-brown in colour, and ornamented with horizontally oriented white 
or light violet spots. The width ratio of P.kedleyi ranges from 48 - 59% of length in comparison to a 
width index of 57-63% of length of P.porphyria. We are not convinced that P.kedleyi is a valid 
biospecies, and suspect that it is only a slender form of P.porphyria. Although individuals of P.Aedleya 
are generally more slender, there is an overlap in the 57 - 59% width index; both forms are sympatric 
at Three Kings Islands. Large series of P.porphyria are not at the writer’s disposal, but slender 
individuals of P.porphyria may have been recorded in Australian populations of the species. In New 
Zealand, the broad coma form has been recorded from deep water only, whereas live specimens of 
the slender Aedleyi have been obtained in comparatively shallow water; the specimens of P.hkedleyi 
dredged from 260 metres (142 fathoms) off the Three Kings Islands were all dead specimens. 


Peculator bicornis was separated specifically from P.kAedl/eyi on features of larger size, greater 
width nearer the anterior of the body whorl, less distinct siphonal notch and differences in columellar 
plait arrangement. In size, P.bicornis is only a fraction of a mm larger than the largest specimen of 
P.hedleyi on record; the maximum width in either P.porphyria cr P.hedleyi can be either at the 
shoulder or displaced more anteriorly. In the majority of mature specimens of P.Aedleyi the first 
posterior fold is shorter than the second fold, and the anterior fold is the smallest; the siphonal notch 
is always feebly developed or even absent in P.hedleyvi. It is impossible to find a single constant 
character which would permit easy separation of the Pliocene P.bicornis from the Recent PAedle Vi. 
The holotype of P.bicornis (Laws), is in the Department of Geology, Auckland University, No. G-5843; 
the dimensions are length 9.5mm, width 4.7mm, height of aperture 6.7mm, and the spire is fractured. 


Specimens of Egestas dissimilis Powell, are dead, faded and juvenile examples of Peculator hedlevi. 
The holotype of Egestas dissimilis is in the British Museum (Nat. Hist.), London: the dimensions are 


length 2.8mm, width 1.45mm. Paratypes of the species are in the Powell collection, Auckland Institute 
& Museum, No. TP-293. : 


The holotype of Peculator hedleyi (Murdoch), is in the Dominion Museum. 
M-1737; the dimensions are length 5.3mm, width 2.7mm, height of aperture 3.6mm. The type is 
faded, slightly immature and the brown and white pattern is barely distinguishable: the spiral striae 
tend to become cbsolete towards the centre of the body whorl, and the columella has 4 distant folds. 


Wellington, No. 
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Peculator verconis Iredale, 1924 
(Plate 14, fig, 17) 


1924. Peculator verconis Iredale, Proc, Linn. Soc. N.S.W., 49 (3): 269, pl. 34, fig. 5. 
1962. Peculator vercenis Iredale, Iredale & McMichael, Austral. Mus. Mem., No. 11: 64. 


TYPE LocALITY: Twofold Bay, N.S.W., Australia, 15-25 fathoms (27-46 metres). 
DISTRIBUTION: Disaster Bay, N.S.W., 10-20 fathoms (18-37 metres). 


. The species is closely allied to Peculator porphyria (Verco), and differs only in the more prominent 
axial ribs in contrast to the usual growth striae in P.porphyria. Two specimens of P.Aed/eyi from 
Whangarei Heads, New Zealand, although smaller in size than P.verconis, had 17 elevated axial 
riblets on the body whorl. Besides the dead-collected, faded type, only a few Twofold Bay specimens 
were available for examination. The holotype of P.vercomis is in the Australian Museum, Sydney, 
No. C-65643; the dimensions are length 11.0mm, width 5.8mm, height of aperture 7.8mm. ‘The type 
is pinkish-white and faded, with one row of 6 orange blotches at the suture of the body whorl and a 
second row of 7 blotches towards the base. The teleoconch has 4 slightly convex whorls, and the proto- 
conch 2 dome-shaped nuclear whorls; the body whorl is sculptured with 21 irregular axial 1ibs and 
the penultimate whorl with 24 ribs. There are 5 - 6 spiral striae on the penultimate whorl, 7 striae at 
the sutures of the body whorl and 12 striae towards the base; the columella has 3 folds and an 
indication of a very small fourth fold. The width index is 52-55% of length, and is intermediate 
between P.hedlevi and P.porphyria: the height of the aperture is the same as in P, porphyria. Other 
Twofold Bay specimens examined were even more prominently sculptured than the type. 


Peculator verconis is the type species of Peculator Iredale. Iredale (1924) described his new 
species as “a close ally of Jmbricaria porphyria Verco, and probably the Peronian representative of 
that species”. Only the further collection of living specimens of the species may solve its taxonomic 
position. 


Peculator ebconicus (Powell, 1952) 
(Plate 14, fig. 18) 
1952. Microveluta obconica Powell, Rec, Auckland Inst. Mus., 4 (3): 183, pl. 36, fig. 2. 
TYPE LOCALITY: Off Spirits Bay, Northland, 30 fathoms (55 metres). 


DISTRIBUTION: Off Three Kings Islands, 260 metres (142 fathoms). 


Shell small. 5- 7mm, ovate and inflated, width 51-55% of length, white in colour, orna- 
mented with thin and wavy, yellowish-brown axial lines which are continuous from suture to base. 
or are arranged in 3 spiral zones of chevron-shaped lines. Teleoconch of 34-44 convex whorls, 
protoconch of 14 smooth and dome-shaped nuclear whorls. Sculptured with irregular axial ribs, 
4-10 on the body whorl, 12-15 on the penultimate whorl; penultimate whorl with 4-5 finely 
incised spiral grooves, body whorl with 6-9 spirals and c. 6 oblique cords on the siphonal canal, 
and the sutures with an impressed but shallow girdle. Aperture moderately narrow, longer than 
the spire, 60 - 67% of total length, smooth within, labial lip thin and simple; the columella with 
4 folds, the posterior one shorter than the second fold, siphonal notch absent. 


Peculator obconicus shares the features of obese form, long aperture, sculpture and colouring with 
other Peculator species, and an assignment of the species to Peculator rather than Microvoluta is more 
appropriate. The sutural girdle, although not present in other Recent Peculator species, appears to 
be a variable sculptural ornament in Microvoluta and Peculator, and is always present in the Tertiary 


P.cassida (Tate). 


The holotype of Peculator obconicus is in the Auckland Institute & Museum, No. TM-1194; the 
dimensions are length 5.0mm, width 2.8mm, height of aperture 3.2mm, and the specimen is immature. 


Peculator cassida (Tate. 15889) 
(Plate 14, fig. 20) 
1889. Mitra cassida Tate. Trans, Roy. Soc. Sth. Australia, 11; 144, pl. 6, fig. 5. 
TYPE LOCALITY: Upper beds at Muddy Creek (Pliocene of Victoria, S.E. Australia). 


DISTRIBUTION: Bird Rock, Upper beds, Lower Miocene of Victoria. 
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. : 1.4 chlicht 

Shell small, 5- 7mm, ovate, biconic, width 51 - 56% ottenet bahar PERN ead aa, 
convex whorls, protoconch of 14 - 2 smooth, globose, dome-shaped nuclear the anulfnate whorl’ 
slender and irregular axial riblets, 12 - 26 on the body whorl, 18 - a ee ' EU Feastiish at 
axial ribs tending to become subobsolete on the body whorl, and at the Hist al ES ite, Whoil 
the suture forming a moniliform girdle. Spiral striae numbering 2 - 3 ae : is i Fel esa te ees 
on the body whorl the striae confined to the suture. Aperture narrow, fee 1d Paty os PAN 
74% of total length, smooth within; columella with 4 folds, first posterior fold + ,» SIp 


canal straight, siphonal notch absent. 


Peculator cassida is clearly referable to the Peculator group, and in many aspects is similar SS 
P.verconis Tredalc, but differs in the feature of moniliform sutures. In some specimens of prey a 
the axial riblets are feebly developed and almost reduced to growth striae on the body whorl; in some 
individuals, particularly juveniles, the axial riblets are numerous and quite distinct. 


The holotype of Peculator cassida is presumably in the Tate Museum collection at the al! aa 
of Adelaide, South Australia; the given dimensions are length 7.0mm, width 4.0mm, height of aperture 
5.5mm. 


Peculator clifdenensis (Finlay, 1930) 
(Plate 14, fig. 19) 


1930. Parvimitra clifdenensis Finlay, Trans. N.Z. Inst., 61: 65. 
1966. Parvimitra clifdenensis Finlay, Fleming, N.Z. Geol. Surv. Bull., No. 173: 64. 


TYPE LocALITY: Clifden, band 7A, Southland (Lillburnian, Mid-Miocene of New Zealand). 


Shell small, 5- 6mm, ovate and obese, width c. 50% of length; teleoconch of 34 convex 
whorls, protoconch of 14 smooth and dome-shaped nuclear whorls, Sculptured with slender and 
irregular axial riblets, 23 on the body whorl, 20 on the penultimate whorl; spiral striae absent. 
Aperture narrow, longer than the spire, c. 65 - 66% of total length, smooth within ; labial lip thin 
and crescent-shaped. Columella with 4 distinct folds, siphonal canal straight, siphonal notch very 
feeble. 


Peculator clifdenensis lacks the angulate and often cingulate presutural ramp of Parvimitra. The 
holotype is in the Auckland Institute & Museum, No. TM-589; the dimensions are length 5.2mm, 
width 2.6mm, height of aperture 3.4mm. 


GENus Microvoluta Angas, 1877 


Microvoluta Angas, 1877, Proc. Zool. Soc. Lond., p. 34. Type species by M M.australis Angas, 1877. Recent, S.E. 
Australia. 


= 1928. Mitravoluta Preston, Zool, Record, 64: 70 (nom. null,). 


Shell small to very small, 4- 15mm, fusiformly elongate to fusiformly ovate, teleoconch of 
4-7 convex, flat-sided or concavo-convex whorls, protoconch of 1}-2 smooth, glassy, globose 
nuclear whorls. Smooth, or sculptured with axial costae and spiral striae, presutural ramp 
occasionally nodulose, sutures frequently with a smooth girdle. Aperture narrow, shorter or longer 
than the spire, smooth or lirate within; labial lip thin and simple, angulate or constricted basally, 
columella with 3-5 irregular and distant folds. Siphonal canal frequently recurved towards the 
aperture in adult specimens, siphonal canal spout-shaped, notch absent or very feeble. Variable in 
colour, generally banded, blotched or streaked with brown. 


The radula (Fig. 188) is similar to Volutomitra, rachidians are wishbone-shaped and with a large 
single cusp, laterals (fide Peile, 1922) absent. Operculum not recorded. 


The genus contains 8 Recent and 3 fossil species. 


GEOGRAPHICAL DISTRIBUTION: Caribbean; South Africa; Philippines; 


3 > Australia: New Zealand 
(Recent). Lat. 10° - 25° N and Lat. 34° - 44° S. 


STRATIGRAPHICAL RANGE: Pliocene - Recent. 


Hasitat: In mud and sand, from 9-930 metres (5-508 fathoms), at 6° - 20°C (43° - 68°F). 
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Microvoluta australis Angas, 1877 


(Plate 15, figs, 1-3) 


1877. Microvoluta australis Angas, Proc. Zool. Soc. Lond., p. 35, pl. 5, fig. 2. 


1887. Voluta minima Sowerby, Thes. Conchyl,, 5: 300, pl. 515 (16), figs. 152, 152a (nom. subst. pro Microvoluta 
australis Angas, 1877). 


1903. Micrevoluta australis Angas, Hedley, Mem. Austral. Mus., 4 (6): 371, 
1908. Microvoluta purpureostoma Hedley & May, Rec. Austral. Mus,, 7; 120, pl. 23, figs. 20, 21 (spec, juv.). 
1922. Microvoluta australis Angas, Peile, Proc. Malac. Soc, Lond., 15: 17, fig. 8 (radula). 


TYPE LOCALITY: Port Jackson, in 25 fathoms (46 metres) (australis and minima); 7 miles east of 
Cape Pillar, Tasmania, 60 - 100 fathoms (110- 183 metres) (purpureostoma). 


DISTRIBUTION: Off Broughton Island, 35 fathoms (64 metres); off Cabbage Tree Island, N.S.W.. 24 
fathoms (44 metres); Newcastle Bight, N.S.W., 16-19 fathoms (29-35 metres): Port Jackson, 
N.S.W., 25 fathoms (46 metres): off Cronulla, N.S.W.. 40-100 metres (22-55 fathoms): off Port 
Kembla, N.S.W., 63-75 fathoms (115-137 metres); Twofold Bay, N.S.W., 5-15 fathoms (9-27 
metres); Green Cape, N.S.W., 50-70 fathoms (92 - 128 metres): off Lakes Entrance, Victoria, 20 - 25 
fathoms (37 - 46 metres). 


Shell small, 6 - 11mm, elongate ovate, width 42 - 48° of length; variable in colour, generally 
off white, ornamented with wavy. zigzag brown lines, and occasionally 2-3 spiral rows of dark 
blotches; juvenile shells often uniformly brown. The base of the siphonal canal dark brown, and 
nuclear whorls occasionally purple. Teleoconch of 4 - 5 convex whorls, protoconch of 14 - 2 smooth 
and globose nuclear whorls. Smooth, or sculptured with irregular axial growth striae and fine 
spiral threads; the spiral striae may be confined to the sutures and the base, but some specimens 
spirally striate from suture to the base. Aperture narrow, equal in height or longer than the 
spire, 52-65% of total length, smooth and brown within; labial lip thin and simple, slightly 
contracted towards the siphonal canal, canal ill-defined and lacking a notch: columella with 
generally 4 thin and irregular folds, siphonal canal occasionally twisted towards the aperture. 
Operculum unknown. 


The radula (Fig. 188) is basically the same as the radula of Volutomitra groenlandica (Beck in 
Moller). Peile (1922) did not show lateral teeth, and it is presumed that Microvoluta australis lacks 
laterals. 


The type of Microvoluta australis is in the British Museum (Nat. Hist.) London. The holotype 
of M.purpureostoma Hedley & May, is in the Australian Museum, Sydney, No. C-29064; the dimen- 
sions are length 6.4mm, width 2.9mm, height of aperture 3.6mm. The type is worn and faded, with 4 
mature and 2 nuclear whorls, 4 spiral striae on the penultimate whorl, 3 striae at the suture and 9 
striae at the base of the body whorl, and the columella has 4 thin and distant folds. The specimen 
is a juvenile of M.australis; juvenile specimens are uniformly brown, fragile and slightly broader than 
adult specimens. 


Microvoluta complanata (Tate, 1889) 
(Plate 15, fig. 4) 


1889. Mitra complanata Tate, Trans Roy. Soc, Sth. Australia, 11: 138, pl. 5, fig. 12. 
TYPE LOCALITY: Clayey green sands, Adelaide bore (Pliocene of Sth. Australia). 


‘Shell rather thin, elongate-ovate, with a blunt apex, and rather attenuated at the front; 
whorls six, smooth, shining, slightly convex. Aperture narrow - elliptical; outer lip sharp, smooth 
within; columella with four distant plaits.” (Original description). 


Microvoluta complanata resembles immature specimens of M/.australis. Since its original descrip- 
tion, this species has not been re-described or included in Pliocene faunal lists. 


The holotype is presumably in the Tate Museum collection at the University of Adelaide, South 
Australia; the given dimensions are length 8.0mm, width 3.5mm, height of aperture 5,0mm, 
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Microvoluta subcrenularis (Tate, 1889) 
(Plate 15, fig. 5) 


: , . 6, 
1889. Mitra subcrenularis Tate, Trans. Roy. Soc. Sth. Australia, 11; 142, pl. 5, fig , 
TYPE LOCALITY: Clayey green sands, Adelaide bore (Pliocene of Sth. Austra ia). 


“Shell rather thin, broadly fusiform, ending in a blunt papillary poles aa esi 
smooth turns. Whorls five, excluding pullus, nearly flat, and agate i Tid peaiavense plite 
suture; sculptured with linear spiral grooves, and on the posterior whor _ gis Seabee aerate 
tions, which end posteriorly in granular crenatures. Last whorl somew s ei Bart nae 
spirally lirate but the costae are obsolete, or reduced to mere sitag no r oa : aoe ars nag 
rapidly attenuated in a short narrow beak. Outer lip thin, smooth within; colume 
distant plaiis.”’ (Original description). 

The species has not been reported on since its original description, and actual specimens could 
not be examined. 


The holotype is presumably in the Tate Museum collection at the University of Adelaide, South 
Australia: the given dimensions are length 11.0mm, width 4.5mm, height of aperture 6.5mm. 


? Microvoluta atypha (Tate, 1589) 
1889. Mitra atypha Tate, Trans. Roy. Soc. Sth. Australia, 11: 138, pl. 4, fig. 6. 
TYPE LOCALITY: Upper beds at Muddy Creek (Pliocene of Victoria). 


“Shell stout, narrow-ovate, blunt at each end, whorls six, smooth, slightly convex. Aperture 
oval, outer lip lirate within, columella with four approximate plaits.” (Original description). 


The diagnosis is very short, and the specimen on which the description was based appears frac- 
tured, worn and has lost part of the siphonal canal. No mention has been made of this species in 
recent faunal lists, and the identity of this species remains obscure. 


The holotype is presumably in the Tate Museum collection at the University of Adelaide, South 
Australia; the given dimensions are length 10.0mm, width 4.5mm, height of aperture 5.5mm. 


Microvoluta teretiuscula (Thiele, 1925) 
(Plate 15, fig, 8) 
1925. Mitra teretiuscula Thiele, Wiss. Ergeb. Deut. Tief. Exp. Valdivia, 17 (2): 185, pl. 20, fig. 23. 


TYPE LOCALITY: Station 104, Agulhas Bank, Lat. 35° 16’S and Long. 22° 26.7’ E, in 155 metres (85 
fathoms), South Africa. 


Shell small, c. 8.0mm in length, elongate ovate, yellowish in colour, ornamented with wavy 
brown axial flames, zigzag lines and spiral bands. Teleoconch of 5 prominently convex whorls. 
protoconch of c. 14 white, large and globose nuclear whorls. Sculptured with an impressed spiral 
thread at the sutures, fine spiral striae and “S”-shaped growth striae. Aperture narrow, smooth 
within, labial lip thin and simple; columella with 4 weak folds, siphonal canal slightly recurved 
towards the aperture, siphonal notch absent. 


The species is rather similar to Microvoluta australis, and has the typical globose protoconch, 
and a recurved and unnotched siphonal canal of Microvoluta. 


The holotype of M.teretiuscula is in the Zoological Museum, Berlin: the given dimensions are 
length 8.0mm, width 3.0mm. 


Microvoluta intermedia Dall, 1890 
(Plate 15, figs. 6-7) 
1890. Conomitra intermedia Dall, Proc. U.S, Nat. Mus., 12: 316, pl. 5, fig. 3, 


o- 


1891, Mitra miranda E. A, Smith, Proc. Zool. Soc. London, p. 440, pl. 34, fie. 12. 
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TYPE LOCALITY: Off St. Bartholomew, West Indies, in 496 fathoms (908 metres), in sand, at 44.4°F 


(7°C) [= St. Barthelémy, Guadaloupe| (intermedia); Station 164B, off Sydney, in 410 fathoms 
(750 metres) [error !| (miranda). 


_ Shell small, 6 - 15mm, elongate ovate to fusiformly ovate, width 38 - 48% of length; uniformly 
dirty white in colour, Teleoconch of 6 angulate whorls, protoconch of 14 large and globose nuclear 
whorls. Sculptured with irregular, thin axial ribs, c. 8 on the body whorl, 10-20 on the penulti- 
mate whorl; axial ribs prominent on early whorls but tending to become obsolete on the ultimate 
two whorls, particularly on the lower half of the body whorl. Fine spiral striae encircle the shell, 
and may be faint in some specimens. Aperture narrow, about equal in height to the spire, con- 
stricted towards the base and smooth within; the labial lip thin and simple, the columella with 4 
irregular, thin and distant folds, and the base of the shell spirally striate. The siphonal canal 
recurved towards the aperture in some specimens, siphonal notch absent. 


In his description of new species from ‘Challenger’ material, E. A. Smith (1891) remarked that 
among specimens dredged at Station 164B, there were undoubtedly several Atlantic forms of molluscs. 
According to Smith (1894), the Rev. Boog Watson, who examined the gastropods from this station, 
likewise questioned the correctness of the locality from the presence of Atlantic forms in the dredged 
haul, but Dr. Murray was convinced that no error in locality could possibly exist. Hedley (1901) 
dealt with the problem at length, and speculated that Station “164B” might be a mistaken label for 
“64”. which would place the locality in the Atlantic, between Bermuda and the Azores. Hedley (doc. 
cit.) further commented on the presence of species endemic to the Atlantic in the Sydney dredge haul, 
and suggested an elimination of the species from Station 164B, from the Australian fauna. 


I have examined the syntypes of Mitra miranda E. A. Smith and the holotype of Conomitra 
intermedia Dall, and find the two conspecific. The syntype series of Mitra miranda in the British 
Museum (Nat. Hist.) No. 1889.10.12.17-24, consists of 8 specimens mounted on two cards; the types 
range in size from 6.1mm - 9.4mm. The specimens are mostly young shells and are dull grey in colour. 
The occurrence of another Atlantic species in the Sydney dredge haul lends further support to an 
Atlantic locality origin of Station 164B, 


The holotype of Microvoluta intermedia is in the United States National Museum, Washington, 
No. USNM 97102; the dimensions are length 15.0mm, width 5.7mm, height of aperture 7.5mm. 


Smith (1891) did not associate Mitra miranda with the Volutomitridae, but remarked on the 
peculiar arrangement of the columellar folds, being far apart and not sloping in the same direction. 
Dall (1890) considered the large bulbous nucleus to be characteristic of deep water species, 


Microvoluta joloensis Cernohorsky, 1970 
(Plate 15, figs. 10-12) 
1970. Microvoluta joloensis Cernohorsky, The Nautilus, 83: 103, figs. 8-10, 12. 


TYPE LOCALITY: Station 5423, off Cagayan Island, Jolo Sea, Philippine Islands, in 508 fathoms (930 
metres), grey mud and compact sand, at 49.8°F (10°C). 


DISTRIBUTION: Off Cagayan I., Jolo Sea, Philippine Islands, 340 - 508 fathoms (622 - 930 metres), at 
49.4° - 50.4°F (c. 10°C); Iligan Bay, Nth. Mindanao, Philippine Islands, 445 - 505 fathoms (814 - 924 
metres), at 52.8°F (11.5°C); off Balicasag I., Sth. Bohol, Philippine Islands, 441 fathoms (807 


? 


metres), at 53°F (12°C); off Apo I., Sth. Negros, Philippine Islands, 256 fathoms (468 metres). 


Shell small, 4- 11mm, fusiformly elongate or fusiformly ovate, width 34 - 43% of length; off 
white, cream or fawn in colour, occasionally with a brown band on body whorl and a white 
band at sutures. Teleoconch of 5-7 moderately flat-sided to slightly convex whorls, protoconch 
of 14-2 smooth and globose nuclear whorls. Sculptured with prominent, angulate and arcuate 
axial ribs, fine spiral striae and an impressed sutural girdle; axial ribs numbering 0-17 on the 
body whorl, 0-18 on the penultimate whorl; axials often obsolete on the last three whorls, 
Aperture narrow, equal in height or shorter than the spire, 42-52% of total length, smooth or 
lirate within; labial lip thin and simple, constricted anteriorly. Columella with 4-5 irregular, 
thin and distant folds, first posterior fold generally shorter than the second fold, siphonal notch 
absent, siphonal canal recurved towards aperture. 
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The 51 specimens examined showed a considerable amount of variation 4 form, ae Cae 
of aperture and columellar folds. Thirty-eight specimens had a smooth be ive hee wee <a, in the 
were prominently lirate within the aperture. The labral lirations are @ ite ea the Ne EGaR 
Microvoluta-Conomitra group of species, and have no connection with ha ie ape nodes Kae 
stage of the species. From 10 specimens from Iiligan Bay, 7 were lirate wit is ie eal tified 
specimens were smooth; in 7 specimens from Balicasag Island, only 2 specimens had a tS 
and 5 were smooth within the aperture. The impressed sutural al calm al 
mens, but obscure in others, including the holotype. 


The holotype is in the U.S. National Museum. Washington, No. USNM 288396; the dimensions 
are length 9.5mm, width 3.4mm, height of aperture 4.6mm. 


Microvoluta royana Iredale, 1924 
(Plate 15, fig. 13) 


1924. Microvoluta royana Iredale, Proc. Linn. Soc. N.S.W., 49 (3): 269, pl. 35, fig. 13. 
1951. Mitra jervisensis Laseron, Rec, Austral. Mus., 22 (4): 341, fig. 4. 

1961. Microvoluta royana Iredale, Garrard, J. Malac. Soc. Australia, No. 3: 21, 

1962. Microvoluta royana Iredale, Macpherson & Gabriel, Mar. Moll. Victoria, p. 223, 
1966, Microvoluta royvana Iredale, Garrard, J. Malac. Soc. Australia, No. 10: 5. 


TYPE LOCALITY: Off Green Cape, N.S.W., Australia, in 50-70 fathoms (92-128 metres) (rovana) ; 
Jervis Bay, N.S.W., in 15 fathoms (27 metres) (jervsensis). 


DISTRIBUTION: East of Botany Bay, 50 fathoms (92 metres); Port Hacking; off Bateman’s Bay, 25 
fathoms (46 metres); Twofold Bay, 20-25 fathoms (37-46 metres) (all N.S.W.); 15 miles (24km ) 
S.E. of Lakes Entrance, Victoria, 25 fathoms (46 metres); off Cape Moreton, Qld., 64 fathoms (117 
metres), 


Shell small, 8 - 11mm, slender, elongate ovate, width c. 38-40% of length; whitish to fawn 
in colour, ornamented with irregular zigzag streaks and brown blotches, base of columella dark 
brown. Teleoconch of 6 convex whorls, protoconch of 14 smooth, glassy and globose nuclear whorls. 
Sculptured with fine spiral grooves which become spiral threads towards the base, 6-7 on the 
penultimate whorl, 20-25 on the body whorl; axial sculpture consists of growth striae or some- 
times ill defined axial ribs, which number c. 17 on the body whorl and 23 on the penultimate 
whorl in the type. Aperture is narrow, shorter than the spire, c. 44- 46° of total length, smooth 
within; labial lip is thin and simple, constricted anteriorly. Columella with 4 irregular, thin and 
distant folds, posterior fold shorter than the second fold, siphonal canal recurved towards aper- 
ture, siphonal notch absent. 


Microvoluta royana is similar to M.australis, but differs in features of shorter aperture, more 
prominent spiral and axial sculpture and a more irregular outline of the body whorl; the purple brown 
stain at the base of the columella is common to both species. Contrary to Iredale (1924), the spiral 
sculpture in M.australis is not always confined to the sutures, but may extend from the suture to the 
base in some specimens. 


The holotype of Microvoluta royana is in the Australian Museum, Sydney, No. C-67279; the 
dimensions are length 9.9mm, width 4.0mm, height of aperture 4.5mm. Iredale cited ‘“Twofold Bay” 


as the first locality, but since the holotype originated from Green Cape, N.S.W., the latter locality must 
be accepted as the type locality. 


In Microvoluta jervisensis the spiral sculpture is as prominent as in M.royana, but the axial riblets 
are obsolete and replaced by axial growth striae; the sutures have an impressed spiral thread. The 
holotype of M.jervisensis is in the Australian Museum, Sydney; the dimensions are length 11.0mm. 
width 4.2mm, height of aperture 5.0mm. For details, see Garrard (1966). ) 


Microvoluta marginata (Hutton, 1885) 
(Plate 15, figs. 14-19 and Plate 16, figs, 1 - 2) 


1885. Turricula marginata Hutton, Trans. N.Z, Inst., 17: 315, pl. 18, fig. 4 (non Vulpecula marginata Suter, 1908). 
1885. Turricula lincta Hutton, Trans, N.Z. Inst., 17: 326. 
1906. Vulpecula( Pusia) biconica Murdoch & Suter, Trans, N.Z. Inst,, 38: 289, pl. 23, fig. 22. 
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1913. Vexillum marginatum (Hutton), Suter, Man, N.Z, Moll., p. 3633 1915, Atlas, pl. 18, fig. 4 (with Vidpecula( Pusia) 
biconica Murdoch & Suter in synonymy). 


1915. Vexillum linctum (Hutton), Suter, N.Z. Geol. Surv. Palaeont. Bull., No. 3: 21, pl. 8, fig. 8. 
1930. Microvoluta cuvierensis Finlay, Trans, N.Z. Inst., 61: 242, pl. 43, figs. 19, 21, 
1930. Microvoluta biconica (Murdoch & Suter), Finlay, Trans. N.Z. Inst., 61: 242, pl, 43, figs. 13, 15, 


TYPE LOCALITY: Wanganui (Terangian), Upper Pleistocene of New Zealand (marginata); Petane 


(N ukumaruan), Lower Pleistocene of New Zealand (lincta); Cuvier Island, east of Gt. Barrier Island, 
in 110 fathoms (201 metres) (biconica); off Cuvier Island, in 38 fathoms (70 metres) (cuvierensis). 


DISTRIBUTION: Petane, Hawkes Bay (Nukumaruan), L. Pleistocene; Castiecliff, Wanganui (Castle- 
cliffian), Mid-Pleistocene; off Three Kings Island, 260 metres (142 fathoms); near North Cape, 11 - 
20 fathoms (20-37 metres); off Ahipara, 23 fathoms (42 metres); Taupo Bay, Whangaroa; between 
Waewaetorea I. and Motukiekie I., Bay of Islands, sandy bottom, 8 fathoms (15 metres); off Poor 
Knights Islands, 60 fathoms (110 metres); E.N.E. of Poor Knights islands, 180-240 fathoms (329- 
439 metres); Hen & Chicken Islands, 25-35 fathoms (46 - 64 metres); off Gt. Barrier Island, 110 
fathoms (201 metres); off Cuvier Island, 35 - 40 fathoms (64-73 metres); off Aldermen Island, 200- 
300 fathoms (366 - 549 metres); off Oamaru, Sth. Island, 50 fathoms (92 metres); Resolution Island, 
Five Fingers Peninsula, Sth. Island, c. 70 fathoms (128 metres); Snares Island, 50 fathoms (92 
metres); 21 miles (33.6km) N.E. of Wreck reef, Stewart Island, 50 - 54 fathoms (92 - 99 metres); Port 
Pegasus, Stewart Island, 18 fathoms (33 metres) (last two records from Suter, 1913). 

Shell small, 5 - 8mm, ovate to elongate ovate, width 43 - 54% of length, off white in colour, 
ornamented with irregular reddish-brown blotches, axial flames or spiral bands, base of columella 
purplish-brown, Teleoconch of 4-54 medially angulate whorls, protoconch of 14 smooth and 
globose nuclear whorls. Sculptured with coarse axial ribs which form nodes on the presutural 
ramp, ribs either distinct or obsolete on the body whorl; spiral threads and sutural girdle either 
prominent or obsolete. Aperture narrow, shorter or longer than the spire, 44 - 61% of total length, 
smooth or lirate within; labial lip thin and simple, contracted anteriorly. Columella with 4, rarely 
3 or 5, thin and irregular folds; siphonal canal recurved towards aperture, siphonal canal spout- 
shaped, siphonal notch absent, Animal and operculum unknown. 


Microvoluta marginata is very variable in both form and sculpture. One hundred and thirty-three 
specimens of the various “‘species’’ were examined, and diagnostic characters on which these “‘species”’ 
were based proved to be as variable and intergrading as in other species of Microvoluta. The spiral 
sculpture may consist of either grooves or threads, which may be confined to the sutures or prominently 
developed over the whole length of the body whorl; the sutural girdle is prominent in some specimens 
and absent in others. Out of 133 specimens examined, 7 specimens had 5 columellar folds, and 3 
specimens 3 folds only; only 14 specimens had labral lirae, 2 Pleistocene specimens included. Indivi- 
duals with a lirate labrum appear to be more frequent at depths from 180-300 fathoms (329 - 549 
metres) (85% of specimens are lirate on labrum), whereas specimens collected at depths from 8 - 50 
fathoms (15-92 metres) are rarely lirate within the aperture. 


Hutton’s earliest name for the small New Zealand Microvoluta has been ignored by recent authors, 
and has been generally substituted with taxa proposed for Recent species. Turricula marginata Hutton, 
is not a secondary homonym of Mitra marginata Lamarck, 1803, M.marginata Sowerby, 1874 or Thala 
marginata Tenison-Woods, 1877, Suter (1908), erroneously applied Hutton’s Turricula marginata to 
an Austromitra species. The lectotype of Microvoluta marginata is in the Canterbury Museum, Christ- 
church, No. M-3149; the dimensions are length 6.1mm, width 2.8mm, height of aperture 3.5mm. The 
type is the same form which has been described subsequently as Vu/pecula biconica Murdoch & Suter. 
The lectotype of Wicrovoluta marginata is immature, and has 7 nodulose axial ribs on the body whorl 
and 13 on the penultimate whorl; on the body whorl, the axial ribs are more or less confined to the 
presutural ramp. Spiral striae number 3 on the penultimate whorl and 15 on the body whorl; the 
sutural girdle is distinct on all whorls, but becomes obsolete on the ultimate whorl. The aperture is 
smooth within and the columella has 4 folds. The paralectotype No. M-3150: length 7.4mm, width 
3.0mm, height of aperture 3.0mm, is the slender form of the species, larger and more mature than 
the lectotype, and with fewer but more prominent spiral striae. 


The holotype of Turricula lincta Hutton, is in the Canterbury Museum, Christchurch, No. M-3386; 
the dimensions are length 4.7mm, width 2.5mm, height of aperture 2.4mm. The type is a juvenile 
specimen of Microvoluta marginata, with only 34 mature whorls and 13 nuclear whorls. There are 
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whorl, The spiral striae at this 


caeat ultimate 
7 nodulose axial ribs on the body whorl and 13 on the pen se isia Oe ¢be. lower half of 


stage of development are still obscure and ill developed, apart from 
the body whorl. 


The type of Vulpecula(Pusia)biconica Murdoch & Suter, is in the Dominion sat yi : crue 
ton; the given dimensions are length 5.0mm, width 2.8mm, height of aperture 2.5mm. ': FER PATS TYPES; 
No.’s TM-1060 - 1062 , are in the N.Z. Geological Survey collection, Lower Hutt. Microvoluta bicenica 
is the broad form of M.marginata, and Suter (1913) relegated the species, which he co-authored, to 
the synonymy of MM 2marginata. 

The holotype and 14 paratypes of Microvoluta cuvierensis Finlay, are in the Auckland ett oee 
& Museum, Auckland. The holotype No. TM-473: length 6.2mm, width 2.7mm, height of aperture 
3.4mm, is the slender form of M.marginata, The sutures have an impressed girdle, the body whorl 
has 5 axial ribs, and the penultimate whorl 12; the paratypes are variable in form and sculpture. 


Microvoluta vetusta Laws, 1936 
(Plate 16, fig. 3) 

1936. Microvoluta vetusta Laws, Trans. Roy. Soc. N.Z., 66: 118, pl. 17, fig. 74- 
TYPE LOCALITY: Kaawa Creek, Port Waikato (Opoitian), Lower Pliocene of New Zealand. 7 

Only the holotype of M.vetusta has been examined, and this particular specimen scarcely differs 
from M.marginata (Hutton). The aperture is lirate within, and 14 specimens of M.marginata 
examined also had a lirate labrum. The axial nodes are not as spinose as they may appear in the 
original figure, and the type is comparable to the specimen of M.snarginata illustrated on Plate 16, 
fig. 1. 

The holotype is in the Department of Geology, Auckland University, Auckland, No. G-5844; the 
dimensions are length 8.4mm, width 4.0mm, height of aperture 3.9mm. 


Microvoluta hottentota (Thiele, 1925) 
(Plate 15, fig. 9) 
1925. Turricula hottentota Thiele, Wiss. Ergeb. Deut. Tief. Exp, Valdivia, 17 (2): 186, pl. 20, fig. 24. 
1932. Xancus sp. ? Turton, Mar. shells Pt. Alfred, p. 45, pl. 10, fig, 333. 
TYPE LOCALITY: Station 104, Agulhas Bank, Lat. 35° 16’ S and Long. 22° 26.7’ E, South Africa. in 
155 metres (85 fathoms). 


Shell small, 7- 8mm, elongate ovate, yellowish in colour; teleoconch of 4 convex whorls, 
protoconch of 13 smooth, globose nuclear whorls. Sculptured with regular. thin axial ribs and 
numerous fine spiral striae. Aperture slightly longer than the spire, labial lip thin and simple, 
and the labrum lirate; columella with 4 folds, posterior fold shorter than the second fold, siphonal 
notch absent. 


Thiele (1925) based his description on 2 shells, one of which was lirate within the aperture. 
The specimen figured by Turton (1932) as Nancus species appears to be a voung specimen (3.5mm 
x 2.0mm) of Microvoluta hottentota. 


The holotype of Microvoluta hottentota is in the Zoological Museum, Berlin: the dimensions 
given by the author are length 7.5mm, width 3.1mm. 


Microvoluta blakeana (Dall, 1889) 
(Plate 16, fig. 4) 


1889, Conomitra blakeana Dall, Bull. Mus. Comp. Zool. Harvard, 18: 163, 
1889. Conomitra blakeana var. laevior Dall, Mus. Comp, Zool. Harvard, 18: 164, pl, 35, fig. 10. 


TYPE LOCALITY: Yucatan Strait, Mexico, 640 fathoms (1171 metres) (blakeana): off Havana and 
Cape San Antonio, Cuba, in 80-300 fathoms (146 - 549 metres) (var. laevior). 


DISTRIBUTION: Gulf of Mexico to Cuba and Yucatan Strait. 
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Shell small, 8 - 10mm, solid, elon 


; gate ovate, width 50-54% of len th; purplish-brown 
ornamented with large white blotches in less faded specimens spire and aoe white in colour, 
Teleoconch of 43-5 slightly convex who 


nuclear whorls. Sculptured with irreeylar and fine ¢ 
last 2 whorls; in the holotype of M.blakeana, 


the body whorl 31. In the smooth form /aevi ial ri 
- aevior, the r 
ture narrow, longer than the s ee eh, axial ribs confined to the early whorls. Aper 


thickened and simple. Columella with 5 folds, 
fold. Siphonal canal with c. 6 oblique cords, siphonal notch absent. 


The holotype of Microvoluta blakeana is in the U.S. National Museum, Washington, No, USNM 
86968; the dimensions are length 8.0mm, width 4.3mm. height of aperture 5.4mm. The holotype of 


the var. laevior is in the same Institution, No. USNM 86969; the dimensions are length 9.3mm 
width 4.8mm, height of aperture 5.8mm. ; ) 


GeNus Waimatea Finlay, 1927 
Waimatea Finlay, 1927, Trans N.Z. Inst., 57: 408. Type species by OD Mitra inconspicua Hutton, 1885. Upper Eocene 
of New Zealand, (First reviser Preston, 1928, p. 70). 
= 1927, Waimatea Allan, Trans. N.Z. Inst., 57: 289 (type species by M W’ .inconspicua Hutton). 
= 1927. Waimatea Finlay, Trans. N.Z. Inst., 57: 408. 


1942. Compsomilra Marwick, Trans. Roy. Soc. N.Z., 72: 278 (Type species by OD C.incisa Marwick, 1942. Mid- 
Eocene of New Zealand). 

Shell small, 7- 22mm, fusiformly elongate to fusiformly ovate; teleoconch of 5 - 64 convex 
whorls, protoconch of 14-24 smooth, globose nuclear whorls. Smooth, or axially costate and 
spirally striate, axial ribs frequently obsolete on the last 1-2 whorls where they are replaced 
by growth striae. Aperture moderately narrow, equal in height to or longer than the spire, 
smooth within; labial lip thin and simple, angulate or crescent-shaped. Columella with 4 thin and 
distant folds, first posterior fold generally shorter than the second fold; siphonal canal straight, 
siphonal notch feeble or absent. 


The radula of the only living Waimatea species (Fig. 189), is volutomitrid. The rachidian is 
similar to both Volutomitra and Microvoluta; the single cusp is slender and moderately long, and no 
laterals were recovered from the odontophore. The operculum is very small, irregularly ovate, brown 
in colour and with an indistinct nucleus. 

Species of the Waimatea group are restricted to the Austral-Neozelanic region. The genus 
Waimatea s.str. contains 10 fossil and 1 Recent species. The type species Waimatea inconspicua 
(Hutton), resembles the European Paleocene-Oligocene mitrid genus Dentimitra, but differs in features 
of protoconch, siphonal notch and columellar folds. 


GEOGRAPHICAL DISTRIBUTION: Australia and New Zealand. Lat. 34°-42° S (Recent). 


STRATIGRAPHICAL RANGE: M. Eocene — Recent. 
Hasirat: On gravel and sand substratum, and under rocks intertidally; from 0-36 metres (0 - 20 
fathoms). 


I aimatea inconspicua (Hutton, 1885) 
(Plate 16, figs. 5-6) 


1885. Mitra inconspicua Hutton, Trans, N.Z. Inst., 17: 326, 

1915. Mitra inconspicua Hutton, Suter, N.Z. Geol. Surv. Palaeont. Bull., No. 3: 20, pl. 4, fig. 7. 

1917. Vexillum apicicostatum Suter, N.Z. Geol. Surv. Palaeont. Bull., No. 5: at, pl. 12, fig. 5. 

1924. Conomitra inconspicua (Hutton), Finlay, Trans. N.Z, Inst., 55: 468, pl. a0 figs. 2a, b, 

1926. Conomitra inconspicua (Hutton), Allan, Trans. N.Z. Inst., 56: 341, pl. 77, figs. 1a, b. 

1926. Conomitra apicicostata (Suter), Allan, Trans. N.Z. Inst., 5G 341. 

1927. Waimatea inconspicua (Hutton), Finlay, Trans. N.Z. Inst., 57: 408. cat 

1930, Waimatea inconspicua var. (Hutton), Finlay, Trans. N.Z. Inst., 61: 66, PI. 5, fig. 66. 7. “ 
TYPE LocaLITy: Mount Harris (error ! —see Finlay, 1927) and Menge age says eee ae 
Eocene of New Zealand) (inconspicua); Marly greensands, Waihao River, ~ ta 4 


tonian, Mid-Eocene of New Zealand) (apicicostata). 
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DISTRIBUTION: McCullough’s bridge and Waihao Downs, Sth. Canterbury (Mid-Upper Eocene). 


Shell moderately small, 9- 20mm, fusiformly ovate, width 37 - 51% of eee sane s 
54-64 convex whorls, protoconch of 14-2 smooth and globose nuclear ‘ dain ily eae 
sculpture, generally smooth with only axial growth striae and obsolete ee Ein rims 
have irregular, thin axial ribs which extend as far as the penultimate whor - e ; e fal gk 
whorl with 0-6 spirals, the body whorl up to 5 spirals near the sutures aa uP. ee Tees 
threads at base of body whorl. Aperture narrow, longer than the spire, 59 - 67% .! ie ength, 
smooth within; the labial lip thin and simple, angulate near the juncture of the Beet as 
stricted anteriorly. Columella with 4 thin and distant folds, first posterior fold generally shorter 
than second fold, siphonal notch absent. 


From the 75 specimens examined, only one specimen had 5 columellar folds. In one specimen, 
the thin axial threads almost reached the aperture. Several specimens of Waimatea incons picua from 
McCullough’s bridge could easily be matched with the type of W .apicicostata. Finlay S HeUre of W. 
apicicostata (1930, pl. 5, fig. 74), appears to be a juvenile specimen of Conomitra plicatella (Marshall 
& Murdoch), 


The holotype of Waimatea inconspicua is in the Canterbury Museum, Christchurch; the given 
dimensions are length 17.0mm, width 7.5mm. 


The holotype of W.apicicostata is in the N.Z. Geological Survey collection, Lower Hutt; the 
dimensions are length 11.6mm, width 5.2mm, height of aperture 7.6mm. The type is an immature 
shell with a large portion of the labial lip and body whorl missing. The early whorls are axially 
plicate, but the riblets become obsolete on the last two whorls and persist only as thin axial threads 
and growth striae. The early whorls are also spirally striate, and the siphonal fasciole has c. 6 spiral 
threads. 


Waimatea amplexa Finlay, 1930 
(Plate 16, fig. 7) 


1930. Waimatea amplexa Finlay, Trans. N.Z. Inst., 61: 66. 
1966. Waimatea amplexa Finlay, Fleming, N.Z. Geol. Surv. Bull., No. 173; 64. 


TYPE LOCALITY: Waihao Downs greensands, on the bank of the Waihao River. Sth. Canterbury (Bor- 


tonian, Mid-Eocene of New Zealand). 


DISTRIBUTION: Abandoned railway cutting, Waihao Downs (Bortonian), M. Eocene of New Zealand. 


The species is rather similar to Waimatea inconspicua (Hutton), but is smaller, 8- 10mm in 
length, more slender, width 38-43% of length, and the aperture is generally shorter, 52-59% of 
total length; it is similar in sculpture to W.inconspicua. In the type specimens, the whorls are 
regularly convex and clasping the sutures and not staged on the presutural ramp as in W.inconspicua, 
however, in some small specimens of W inconspicua, the whorls join the sutures in a similar manner 
as in W.amplexa. 


The species is easily confused with small specimens of W inconspicua which do not exhibit the 
small horizontal presutural ramp, and some doubt exists whether W.amplexa is really specifically 
separable from W.inconspicua; the aperture seems to be constantly shorter in the few type specimens 
of W.amplexa examined, than in W inconspicua. 


The holotype and 6 paratypes of Waimatea amplexa are in the Auckland Institute & Museum, 
Auckland, No. TM-846; the dimensions of the holotype are length 10.3mm, width 3.9mm, height of 
aperture 5.9mm. 


Waimatea parki (Allan, 1926) 
(Plate 16, figs, 8-9) 
1926. Vexillum parki Allan, Trans, N.Z. Inst., 56: 341, pl. 77, fig. 2. 
1966. Proximitra parki (Allan), Fleming, N.Z. Geol. Surv. Bull., No. 173: 64, 
TYPE LOCALITY: McCullough’s Bridge, Waihao (Kaiatan), Upper Eocene of New Zealand. 
Shell moderately small, 9 - 15mm, fusiformly ovate, width 36 - 44% of length; teleoconch of 


5-6 convex or angulate whorls, protoconch of 14 smooth and globose nuclear whorls. Sculpture 
variable, early whorls axially ribbed and all whorls spirally striate; the spiral striae are weak or 
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prominent, 4-7 on the penultimate whorl, 10 - 30 on the body whorl, The penultimate and body 
whorl generally lack longitudinal sculpture, but some specimens with 12-14 axial ribs on each 
whorl. Whorls either moderately convex or angulate at the periphery, and the presutural ramp 
either smooth and sweeping concavely to the suture, or spirally striate and flat to slightly convex. 
The aperture narrow, equal in height to or slightly longer than the spire, 52 - 58% of total length, 
smooth within; columella with 4 distant folds. | | | 


~The holotype of Waimatea parki appears to have been lost, but 5 paratypes are in the Auckland 
Institute & Museum, Auckland; the largest specimen measures leneth 12.0mm, width 4.9mm, height 
of aperture 6.5mm, and the smallest specimen length 9.6mm, width 3.5mm, height of aperture 5.1mm. 


Waimatea incisa (Marwick, 1942) 
(Plate 16, fig. 10) 


1942, Compsomitra incisa Marwick, Trans. Roy. Soc. N.Z., 72: 278, pl. 25, fig. 29. 
1966. Compsomitra incisa Marwick, Fleming, N.Z. Geol. Surv. Bull., No. 173: 64, pl. 113, fig. 1372. 


TYPE LOCALITY: Hampden Beach, N.E. Otago, Bortonian stage, Mid-Eocene of New Zealand. 


Shell rather small, c. 16.0mm in length, fusiform, spire higher than aperture; protoconch of 
about 2 whorls with a large bulbous apex. Sculpture of numerous strongly arched axial ribs, 
about 21 per whorl; the whole surface bears regular spiral grooves, separating flat cords which 
number 10 on the penultimate whorl. Aperture smooth within, portion of labial lip missing on 
the type but presumably simple, columella with 4 folds (compounded original description). 


In form, protoconch and features of produced siphonal canal, this species resembles Waimatea 
incons picua (Hutton). In the latter species the axial ribs are obsolete on the last 2 whorls, and less 
prominent and angulate than in W.incisa; the latter is also prominently striate on the body whorl. 
Waimatea parki is also axially costate and striate, but the axial ribs are less numerous and regular 
and farther apart, while the presutural ramp of W.parki is lacking in W.inctsa. 


The holotype of Wazmatea incisa is in the N.Z. Geological Survey collection, Lower Hutt; the 
given dimensions are length 16.0mm, width 6.5mm. 


Waimatea obscura (Hutton, 1873) 
(Plate 16, figs. 11 - 14) 


1845. Mitra pica Reeve, Conch. Icon., pl. 31, sp. 247 (non Deshayes & M. Edwards, 1844). 
1873. Mitra obscura Hutton, Cat. Mar. Moll. N.Z., p. 19. 

1874. Mitra pica Reeve, Sowerby, Thes. Conchyl., 4: 25, pl. 23, fig. 522 (“Cape of Good Hope’’—error !). 
1878. Mitra obscura Hutton, J. Conchyl., 18: 21. 

1880. Mitra obscura Hutton, Man. N.Z. Moll, p, 60. 

1882. Mitra pica Reeve, Tryon, Man. Conch., 4: 125, pl. 37, fig. 96. 

1897. Mitra obscura Hutton, Suter, Proc. Malac, Soc. Lond., 2 (5); 201, textfig, (figd, holotype). 
1898. Mitra albopicta E. A. Smith, Proc. Malac. Soc, Lond., 3 (1): 21, textfig. 5 (smooth form). 
1913. Mitra albopicta E, A. Smith, Suter, Man. N.Z. Moll., p. 360; 1915, Atlas, pl. 46, fig. 9. 
1913. Vexillum obscurum Hutton, Suter, Man. N.Z. Moll., p. 365; 1915, Atlas, pl. 46, fig. 11. 
1923. Mitra pica Reeve, May, Ill. Ind. Tasman. shells, p. 79, pl, 37, fig. 12. 

1924. Mitra mortenseni Odhner, Vid. Medd. Dansk nat. For., 77; 34, pl. 1, fig. 24. 

1927. Mitra albopicta Smith, Finlay, Trans. N.Z. Inst., 57: 408 (= M.obscura). 

1932. Proximitra pica Reeve, Cotton & Godfrey, Sth. Austral. Nat., 13 (2): 81, pl. 4, fig. 5. 
1962, Proximitra pica (Reeve), Macpherson & Gabriel, Mar. Moll. Victoria, p. 215, fig. 256. 


TYPE LocaLity: No locality given for Mitra pica Reeve; Bay of Islands, New Zealand (obscura); 
Mokohinau Island, N.Z. (albopicta); North Cape, Nth. coast, New Zealand (mortensent). 


DISTRIBUTION: Australia: Western Port; Otway coast; Warrnambool; Lorne; Port Fairy (all Victoria) ; 
Port McDonnell: Port Elliot; Kangaroo Island; Spencer Gulf; Flinders Island (all Sth. Australia) ; 
King Island, Bass Strait; Kelso; Port Arthur, Tasmania. New Zealand: Cape Maria van Diemen; 
Whangaroa Bay, 15 fathoms (27 metres); Cavalli Island; Matauri Bay; Waiwaitoria I., Bay of 
Islands, 12-13 fathoms (22-24 metres); Poor Knights Islands, 5 - 20 fathoms (9 - 22 metres); Nth. 
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off Tutukaka beach; Chicken Island; Tuhua reef, Mayor Island, 35 fathoms fencer ate Nae 
Tauranga Bay, intertidal: Waihau Bay, Cape Runaway; Cape Palliser, Cook strait (ques | 
record ex-Webster collection). 


Shell moderately small, 10 - 22mm, ventricose and ovate, width 44 - aha of Ansa Gee 
in colour, generally blackish-brown, brown or olive, ornamented with a ager wh “s ene ae 
sutures and siphonal canal; the dark coloured area may be profusely spotte ue) : uy ; re il 
the white sutural zone is occasionally flecked with orange-brown. Teleoconch 0 os ag 
whorls, whorls occasionally subangulate, protoconch of 1 smooth and globose ee ear fie sat 
Sculpture consists of axial ribs and spiral striae, but axial sculpture 1s often confine to oe i y 
postnuclear whorls; axial ribs 0- 21 on the penultimate and body whorl. | Spiral striae ny on 
the penultimate whorl, 2-5 at the suture of the body whorl with additional 10 - 20 striae on 
the lower half of the body whorl. The grooves generally in the form of incised spiral lines, but 
cord-like in some immature specimens, The aperture moderately wide, longer than the spire, 57 - 
75% of total length, greenish-brown and smooth within; the labial lip angulate, almost perpen- 
dicular before contracting to the siphonal canal. Columella with 4 distant folds, first posterior 
fold generally shorter than the second; siphonal canal straight or slightly recurved, siphonal notch 
very feeble or absent. Periostracum thin and brown in colour. 


The operculum is very small, c. 2mm long, thin and light brown in colour; the muscular attach- 
ment ledge is circular. The penis is small, more or less banana-shaped and smooth. 


The odoutophore is white in colour, very narrow and moderately long. Rachidians have a slender 
and moderately long curved cusp, and the side flanges of the base plate are broader than in either 
Microvoluta or Volutomitra; no lateral teeth have been recovered. 


The sole of the foot, head and siphon of the animal are translucent white, ornamented with 
elongated yellow spots; the central part of the sole of the foot is streaked with dark brown, and the 
eyes are small, black and elliptical and the tentacles are short and stubby. 


Mitra pica Reeve, described from unknown locality, is the earliest description of the species, but 
Keeve’s taxon is a primary homonym of Mitra pica Deshayes & M, Edwards, 1844, which is a substitute 
name proposed for Voluta pica Dillwyn, 1817 and “Chemnitz”, 1795. Angas (1878) was the first 
author who reported the species from Australia, although some writers (Sowerby, 1874 and Tryon, 
1882) recorded the species from South Africa. Reeve’s 3 syntypes of Mitra pica are in the British 
Museum (Nat. Hist.) , London, ex-Cuming collection, No. BMNH 1967838; the length of the 3 syntypes 
are 17.2mm, 15.2mm and 14,8mm, The largest specimen, length 17.2mm, width 7.8mm, height of 
aperture 10.8mm, is here selected as the lectotype of Mitra pica Reeve, and it is the same specimen 
figured by Reeve on plate 31, sp. 247. 


Mitra albopicta E. A. Smith, has been separated from M.pica on features of larger size and 
different colouring. The lectotype of M.albopicta is in the N.Z. Geological Survey collection, Lower 
Hutt, No. TM-919; the given dimensions are length 21.5mm, width 9.5mm. 


Mitra mortenseni Odhner, has been based on an axially ribbed specimen with 14 axial ribs on 
the bedy whorl. The axially costate specimens are ecophenotypic variants which occur sporadically 
in all populations of Waimatea obscura; the axial ribbing on the last two whorls is generally more 
prevalent in immature specimens, and the spiral sculpture is also more prominent in young shells. 
The holotype of M.mortenseni is in the University Museum of Copenhagen: the given dimensions are 
length 14.4mm, width 7.3mm. 


Waimatea conoidalis (Tate, 1889) 
(Fig. 216) 
1889. Mitra conoidalis Tate, 1889, Trans. Roy. Soc. Sth. Australia, 11; 144, pl. 10, figs. 2a, b. 
TYPE LOCALITY: Lower beds at Muddy Creek (Balcombian), Mid-Miocene of Victoria, Australia, 


Shell small, stout, biconic, with a short regularly conic spire, extending in a relatively large 
depressed pullus; ordinary spire whorls nearly flat, sloping more rapidly to the anterior suture 
and slightly margined at the posterior suture: ornamented by slender costae and a few spiral 
engraved lines. Last whorl oblong, rather abruptly attenuated at the base, flatly rounded over 
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iPass oa os revolving threads at the shoulder and at the base, the median portion 
(Origi on “aperture narrow-elliptic; outer lip thin, smooth: columella with four plaits 

riginal description). ? ’ p 


Harris (1897), and no specimens were available for 
toconch (which could be worn), would favour assign- 
2 the species shows affinities with Waimatea s.str., and 
ive. 

The holotype of Waimatea conoid 
University of Adelaide, Sth. A 
of aperture 5.5mm. 


nordalis is presumably in the Tate Museum collection at the 
ustralia; the given dimensions are length 7.0mm, width 3.5mm, height 


Fig, 216. Waimatea conoidalis (Tate, 1889). Lower beds at Muddy Creek, M. Miocene of Victoria, Australia (from 
Tate, 1889, pl. 10, figs. 2a, b—length 7.0mm). | 


Waimatea enavata (Marwick, 1931) 
(Fig. 217) 


1931. Proximitra enavata Marwick, N.Z, Geol. Sury. Paleont. Bull., No. 13: 123, pl. 13, fig. 243. 
1966, Proximitra enavata Marwick, Fleming, N.Z. Geol. Surv. Bull., No. 173: 64, pl. 113, fig. 1375, 


TYPE LOCALITY: Ormond series; 1325; Mangatarehu Stream, Gisborne District (Opoitian), Lower 
Pliocene of New Zealand. 


The species is rather similar to the costate form of Waimatea obscura (Hutton). The whorls are 
subangulate and have 15 axial ribs on the early turns, and 18 on the body whorl; the penultimate 
whorl has 5 spiral striae and the body whorl 10-12. The distribution of the spiral striae is similar 
to W.obscura, some striae being confined to the suture and others to the base of the body whorl. The 
aperture is longer than the spire, smooth within; the labial lip has the angulate aspect of W.odscura. 
The columella has 4 distant folds, the posterior fold shorter than the second fold. 


The holotype of Waimatea enavata is in the N.Z. Geological Survey collection, Lower Hutt; the 
given dimensions are length 19.0mm, width 9.2mm. 


Fic. 217. Waimatea enavata (Marwick, 1931). Mangatarehu Stream, Gisborne District, L, Phocene of New Zealand; 
length 19.0mm (from Marwick, 1931, pl. 13, fig. 243). 


I aimatea costulosa (Marwick, 1965) 
(Fig. 218) 
1968. Proximitra costulosa Marwick, N.Z. Geol. Surv. Paleont. Bull., ne Bot 3 pl. 7, fig. 17; pl. 10, fig. 7. 
1966. Proximitra costulosa Marwick, Fleming, N.Z. Geol. Surv. Bull., No. 173: 64. rd | 
TYPE LOCALITY: Above 20 ft. bed of limestone, Ruakituri Road, Hangaroa Survey District, Wairaea, 
Hawke’s Bay (Opoitian), Lower Pliocene of New Zealand. 


oar gl 3 i aperture 
Shell of moderate size, rather tumid, spire weakly gradate. about equal in height to apert 


plus canal. Protoconch tholoid, slightly tilted, of two smooth whorls with ne inate Bigs 
spire whorls strongly angled about middle but later whorls angled ineieianie meng wt dade 
steeply sloping sutural ramp, body whorl regularly curved. About 20 By Bs SAT Te 
spaced and raised into tubercles at shoulder of early spire whorls, but wea Poet onetn ike 
ramp, very weak on penultimate whorl, absent from body. Spiral settee 4 Pian tts 
spiral threads, strongest on base. Columella bearing three strong, well-space , 


very weak abapical one. (Original description). 


The figured specimen is a dorsal view of a shattered but restored specimen, and ae eae 
ventral view has been omitted by the author. The species is similar to the Pliocene W azmatea eneale a 
from Gisborne and the Recent W’.obscura; in the latter species, axials are generally obsolete or abeeut 
on the last whorl. In W.costulosa, the early whorls are said to be tubercled at the shoulder KAGE shown 
in Fig. 1), whereas in the costate form of W.obscura the axial ribs tend to be only BFAHOSe at the 
sutures where they are bisected by the spiral threads. The aperture is equal in height to the spire in 
W .costulosa, but always longer than the spire in W.odscura and W.enavata. 


The holotype of Waimatea costulosa is in the N.Z. Geological Survey collection, Lower Hutt; No. 
TM-3747, together with paratype TM-3748; the given dimensions for the type are length 19.5mm, 
width 9.5mm. 


Fig, 218. Waimatea costulosa (Marwick, 1965). Ruakituri Road, Hawke's Bay, L. Pliocene of New Zealand; length 
19.5mm (from Marwick, 1965, pl. 7, fig. 17). 


Waimatea enysi (Hutton, 1873) 
(Plate 17, fig. 1) 


1873. Mitra enyst Hutton, Cat. Tert. Moll. Echin. N.Z., p. 7. 

1917, Vexillum ligatum Suter, N.Z. Geol. Surv. Palaecont. Bull., No, 3: 28, pl. 4, fig. 9, 

1924. Vexillum suteri Finlay, Proc. Malac. Soc. Lond., 16 (2): 102 (nom. subst. pro V ligatwm Suter, 1917). 
1927, Proximitra enysi (Hutton), Finlay, Trans. N.Z. Inst.. 37: 410. 

1929. Proximitra incisula Marwick, Trans, N.Z. Inst., 59: 920, 934. fig. 67, 

1930. Proximitra meisula Marwick, Finlay, Trans. N.Z. Inst,, 61: 258. 

1966, Proximitra ligata (Suter), Fleming, N.Z. Geol. Surv. Bull., No. 173; 64. pl. 113, fiz. 1376, 

1966. Proximitra enysi (Hutton), Fleming, N.Z. Geol, Surv. Bull., No. 173: 64, 


TYPE LocALITY: Broken River (Duntroonian), Upper Oligocene of New Zealand (enyst); left bank 
of Waitaki River, opposite Wharekuri, Waitaki Valley (Duntroonian), U. Oligocene of N.Z. (digata) : 
Chatten (Duntroonian), U. Oligocene of N.Z. (¢ncrsula), 


~ 


of 5-6 subangulate, convex whorls, protoconch of 13-2 smooth and globose nuclear whorls, 
Sculptured with coarse, angulate axial ribs, c. 11-18 on the penultimate whorl, 11-15 on the 
body whorl; spiral striae 12-25 on the body whorl, generally most prominent below the body 
whorl suture, where axial ribs tend to become more pronounced. The striae become obsolete in 
centre of body whorl and again more distinct towards base. The aperture equal in height or 
longer than the spire, narrow, smooth within; the labial lip simple. Columella with 4 distant 
folds, first posterior fold shorter than the second fold, siphonal canal Straight, 


Shell moderately small, 9- 20mm, fusiformly ovate, width 42 - 49% of length; protoconch 


13] 


Waimatea enysi (Hutton), has been rarely mentioned in New Zealand paleontological literature, 
and the species has never been illustrated. From the examination of the holotype of W.enysi it is clearly 
evident that the species is conspecific with Vexillum ligatum Suter and Proximitra incisula Marwick, 
from deposits of the same horizon. The holotype of Waimatea enysi is in the N.Z. Geological Survey 
collection, Lower Hutt; the dimensions are length 19.7mm, width 8.4mm, height of aperture 12.3mm. 

The holotype of Vexillum ligatum Suter. is in the Otago University Museum, Dunedin; the given 
dimensions are length 9.0mm, width 4.0mm. The holotype of Proximitra incisula Marwick is in the 
N.Z. Geological Survey collection, Lower Hutt: the given dimensions are length 12.5mm, width 6.0mm. 


Waimatea othone (Tenison-Woods. 1880) 
(Plate 17, figs. 2-7) 


1880. Mitra othone Tenison-Woods, Proc. Linn. Soc. N.S.W,, 4: 8, pl. 2, fig. 4. 

1889. Mitra othone Tenison-Wocds, Tate, Trans. Roy. Soc, Sth. Australia, 11: 139, pl. 4, fig, 10. 
1897. Conomitra othone Tenison-Woods. Harris, Cat. Tert, Moll. Brit. Mus., p. 129. 

1924, Conomitra othoniana Finlay, Trans. N.Z. Inst., 353: 467. pl. 50, figs. 3a, b. 

1930. Watmatea transilis Finlay, Trans. N.Z. Inst., 61: 67. 


TYPE LOCALITY: Muddy Creek, Miocene of Victoria, Australia (othone); Target Gully, Oamaru, Otago 
(Awamoan), Lower Miocene of New Zealand (othoniana): Otiake, sandy beds above limestone, Waitaki 
Valley, Otago (Waitakian), Lower Miocene of New Zealand (transilis ). 


DISTRIBUTION: Australia: Bird Rock, Upper beds, L. Miocene of Victoria: Mornington, Balcombe Bay, 
M. Miocene of Victoria. New Zealand: Clifden, band 6A, Southland (Altonian), M. Miocene. 


Shell moderately small, 9- 17mm, biconic and ovate, width 42-53% of length; teleoconch 
of 5-6 almost flat-sided or slightly convex whorls. protoconch of 2-24 smooth, globose and 
generally tilted nuclear whorls. Sculptured with prominent or somewhat obsolete spiral threads, 
thin axial riblets or growth striae; spiral threads 6-10 on the penultimate whorl 20-37 on the 
body whorl. In some individuals the axial sculpture may become subdued on later whorls and 
take on the form of obsolete growth striae: occasional specimens are prominently granulose, 
especially at the point of intersection of axials and spirals. The aperture narrow, longer than 
the spire, 55 - 68% of total length, smooth within: the labial lip thickened in gerontic specimens 
and simple. Columella with 4 distant folds, first posterior fold shorter than the second fold. 
siphonal canal straight. 


Mitra othone Tenison-Woods, has been described from a juvenile specimen, still pupiform in 
shape. with a rather convex and inflated body whorl. The holotype is presumably in the Tasmanian 
Museum, Hobart; the given dimensions are length 10.0mm, width 4.5mm. 


Conomitra othoniana Finlay, is not separable from the Australian population of Waimatea othone. 
Finlay (1924), in his description of the former species, remarked that his “new shell resembles C.othone 
T. Woods so closely as to render its separation a matter of doubt”. The holotype and 17 paratypes 
of Conomitra othoniana are in the Auckland Institute & Museum, Auckland, No. TM-199: the dimen- 
sions of the holotype are length 13.6mm, width 6.1mm, height of aperture 8.1mm. 


The Waitakian Waimatea transilis is also conspecific with W.othone. In the holotype of VW. 
transilis, the axial sculpture is suppressed and visible only in the form of obsolete growth striae; one 
paratype, however, has axial riblets on 3-4 postnuclear whorls. In some Balcombian specimens of 
Waimatea othone examined, axial sculpture was almost completely absent on the last 3 whorls, while 
in others, the scu!pture was distinctly granose. The holotype and 5 paratypes of W.transilis are in the 
Auckland Institute & Museum, Auckland, No. TM-847: the dimensions of the holotype, which has a 
portion of the aperture missing, are length 11.0mm, width 5.3mm, height of aperture 6.6mm. 


The majority of specimens of Waimatea othone have 4 columellar folds, and only 2 specimens 
were encountered, one from Australia and the other from New Zealand, which had a small, fifth 
anterior fold. One gerontic specimen from Bird Rock, Victoria, had whorls concavely excavated below 
the suture. 
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Waimatea lornensis ( Marwick, 1926) 


1926, Vexillum lornense Marwick, Trans. N.Z. Inst., 56; 314, pl. 72, fig. ie 65. pl. 113; fig. 1377 
1966, Uromitra lornensis (Marwick), Fleming, N.Z. Geol. Surv. Bull, No, 173; 65, Ph 213; te. © 


TYPE LocALITY: Waiarekan Tuffs, Lorne, Nth, Otago (Kaiatan), Upper Eocene of New Zealand. 


ure. Whorls 5 besides protoconch, slightly 


. + é rt . . 
Shell small, fusiform, spire slightly less than ape Tat base. Protoconch paucispiral, 


convex; body whorl comparatively large, gradually contracte | 
globular with tilted ties Sonunite obsolete, surface obscurely and finely ceiver eee 
narrow, sides subparallel, angled posteriorly, not notched anteriorly. Outer lip t sumeune: 
antecurrent to suture, retreating to anterior end of columella, but not contracted to a canal. 
Columella with 3 oblique median folds. (Original description ), 


Two specimens labelled “Uromitra lornense” in the Laws collection from the type locality and 
Oamaru. were examined. The specimens are imperfect and badly preserved, but both specimens have 
worn axial ribs and obsolete spirals on the body whorl, and resemble worn examples of Waimatea 
amplexa Finlay. Waimatea lornensis is probably a juvenile W aimatea, and is in no way related to the 
vexilline genus Uromitra (— Costellaria). 


The holotype of Waimatea lornensis is in the N.Z. Geological Survey collection, Lower Hutt; the 
given dimensions are length 6.5mm, width 3.0mm. 


Genus Proximitra Finlay, 1927 


Proximitra Finlay, 1927, Trans. N.Z. Inst., 57: 410, Type species by OD Vexillum rutidolomvum Suter = Verillum 
(Costellaria) rutidolomum Suter, 1917. Lower Miocene of New Zealand (first reviser Preston, 1928, p. 70). 


— 1927. Proximitra Allan, Trans. N.Z. Inst., 57: 291 [included species P.parki (Allan) and P.plicatellum (Mar- 
shall & Murdoch) ]. Upper Eocene of New Zealand. 
= 1927. Proximitra Finlay, Trans. N.Z. Inst., 57: 410, 


— 1931, Vexillitra Marwick, N.Z. Geol. Surv. Paleont. Bull., No. 13: 125, Type species by OD V’ .balteata 
Marwick, 1931. Mid-Miocene of New Zealand. 


Shell small to moderate in size, 9- 33mm, elongate and slender or fusiformly ovate; teleo- 
conch of 4-74 convex, concavo-convex or angulate whorls, protoconch of 14-3 smooth, globose 
and slightly elevated nuclear whorls. Sculptured with prominent axial ribs and spiral cords; the 
axial ribs, when present, most prominent on the presutural ramp where they are often nodose, 
generally fading out towards base of last whorl; in spirally corded species, the interstices axially 
lirate. The sutures frequently with a smooth girdle. The aperture narrow, equal in height or 
longer than the spire, smooth within; labial lip thin and simple, angulate or crescent-shaped, 
constricted anteriorly towards the siphonal canal. Columella with 4-5 thin, distant folds, first 
posterior fold shorter than second, siphonal canal produced. 


The genus contains 7 fossil species and one subspecies. Turricula genotiaeformis Cossmann, 1896, 
from the Loire Eocene and Conomitra apalachee Gardner, 1937, from the Chipola Miocene, show all 
essential features of Proximitra and have been assigned to this group. 


GEOGRAPHICAL DISTRIBUTION: Europe; S.E. United States: Australia; New Zealand. 


STRATIGRAPHICAL RANGE: Eocene - Middle Miocene. 


Proximitra rutidoloma (Suter, 1917) 


(Plate 17, figs. 8-9) 
1917. Vexillum(Costellaria)rutidolomum Suter, N.Z. Geol. Surv. Palaeont. Bull., No. 5 


Ny y 5: 29, pl. 4, fig. 10, 
1927. Proximitra rutidolomum (Suter), Finlay, Trans. N.Z. Inst., 57: 410, 
1966. Proximitra rutidolomum (Suter), Fleming, N.Z. Geol. Surv. Bull, No. 173: 64. 


TYPE LOCALITY: Sand clay above limestone, foot of Mount Horrible (Otaian), Lower Miocene of New 
Zealand. | | 


DISTRIBUTION: Bluecliffs, Sth. Canterbury (Otaian); Awamoa: Ardgow: : 
| ; sas ; Ardgowan shell-pit; Target Gully; 
Oamaru, Otago (all Awamoan), L. Miocene of N.Z. | P § uly 
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Sh Tum ines | ; 
ea cee wi RCG Sait ge - 33mm (juveniles down to 8.0mm), elongate ovate, width 38 - 48% 
wists addinra ae =f. angulate whorls, protoconch of 14-2 smooth and globose nuclear 
body Weare ale P Misavacs spital cords, 7-14 on the penultimate whorl, 25-55 on the 
with indistinct axial eoals y shouldered at the presutural ramp, concave below, ornamented 
fae aes ue rl ‘ or threads, Axial threads 20 - 30 on the penultimate whorl, 20-36 on 
dine ee eaer Seiad y epee obsolete towards the base. Aperture narrow, longer than the 
and CNTR q f f ota! length, smooth within: labial lip only slightly thickened and simple, angulate 
high on th Se ete cement. Columella with 4 thin, distant folds, first posterior fold fairly 
igh on the parietal wall; siphonal canal produced and distinct, not notched. 


The swelling : : ‘ ; 
th Oa 3s the presutural ramp 1s quite prominent in some specimens and obsolete in others; 
pat. axla sculpture, while discreet in some individuals, is quite prominent and coarse in 
some specimens, particularly those from Bluecliffs. 


ae Ae holotype of Proximitra rutidoloma is in the Canterbury Museum, Christchurch, No. M-3140. 
e axial riblets in the type number 23 on both whorls, and the penultimate whorl carries 14 spiral 


ee the body whorl 55. The dimensions are length 29.7mm, width 12.8mm, height of aperture 
9mm. 


Proximitra apicalis (Hutton, 1873) 
(Plate 17, figs. 10-11 and Plate 18, fig. 1) 


1873. Mitra apicalis Hutton, Cat. Tert. Moll. Echin. NiZey Pe 7 

1915, Vexillum apicale (Hutton), Suter, N.Z. Geol. Surv. Palaeont, Bull., No. 3: 20, pl. 1, fig. 5. 
1927, Proximitra apicalis (Hutton), Finlay, Trans. N.Z. Inst., 57: 410. 

1930. Proximitra apicalis (Hutton), Finlay, Trans. N.Z. Inst., 61: 61, pl. 5, figs. 68, 72, 73. 
1930. Proximitra partinoda Finlay, Trans. N.Z. Inst., 61: 62. 


TYPE LOCALITY: Awamoa, Oamaru, Otago (Awamoan), Lower Miocene of New Zealand (apicalis) ; 
Blue Cliffs, Otaic River, Sth. Canterbury (Otaian), Lower Miocene of New Zealand (partinoda). 


DISTRIBUTION: Rifle Butts and Pukeuri, Oamaru, Otago (Awamoan); Blue Cliffs and Pareora River, 
Canterbury (Otaian). 


Shell moderately small, 9- 15mm (juvenile specimens down to 5.0mm), fusiformly elongate, 
width 35-45% of length; teleoconch of 44 - 54 concave and angulate whorls, protoconch of 14 - 2 
smooth, globose nuclear whorls. Sculptured with irregular, slender axial ribs most prominent above 
and below the presutural ramp forming nodules on the keel; axial ribs 0-18 on the body whorl, 
11-18 on the penultimate whorl, and may be completely or partially absent from the body whorl. 
Spiral striae are either elevated and rounded or almost flat, particularly on the centre of the body 
whorl where replaced by incised spirals; spiral threads c. 25 - 40 on the body whorl, 5 - 10 on the 
penultimate whorl; sutures generally carry a smooth girdle. Aperture narrow and constricted, 
equal in height or longer than the spire, 53-61% of total length, smooth within; labial lip 
crescent-shaped, constricted towards the base, anterior canal produced. Columella with 4 distant 
folds, first posterior fold generally thinner and shorter than the second, 


The species is variable in sculpture, particularly in the size and spacing of the nodules on the 
peripheral keel, where spiral threads become occasionally very prominent. The Otaian Proximitra 
partinoda has been based on specimens of P.apicalis with obsolete axial sculpture on the body whorl. 
The holotype of P.partinoda and 2 paratypes are in the Auckland Institute & Museum, Auckland, 
No. TM-640: the dimensions of the holotype are length 10.1mm, width 6.8mm, height of aperture 
6.1mm. 

The holotype of Proximitra apicalis is in the N.Z. Geological Survey collection, Lower Hutt. The 


type has 11 obsolete axials and c. 32 spirals on the body whorl, and 16 subobsolete axials and 8 spirals 


on the penultimate whorl; the dimensions of the holotype are length 11.4mm, width 4.3mm, height 


of aperture 6.0mm. 


Proximitra balteata (Marwick, 1931) 
(Plate 18, fig. 2) 


1931. Vexillitra balteata Marwick, N.Z. Geol. Surv. Palaeont. Bull., No. 13: 125, pl. 13, fig. 246. 


TYPE LocaLIty: Akiripuraho Stream, 60 chains from mouth, Whaingaromia, Gisborne District (Altonian- 


Clifdenian), Mid-Miocene of New Zealand. 
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ith a large nucleus. 

Shell small, broadly fusiform, shining, protoconch of about 2 siuetag ewe sha ake oer: 

Sculpture of about 24 weak, flat axial ribs extending from suture : nel constricted, furnished 

base. The angulation of the shoulder, below which the. whorl is : rons he Spray. easanee 

with a projecting girdle, on which the axials raised into sharply a CEP ARh Bone pita 

tubercles. Suture bordered below by a somewhat weak thread, He 1 eke hich. di taht plaits the 
Aperture elongate, narrow, not notched anteriorly, columella wit in, high, yt 


second top strongest. (Original compounded description ). 


Vexillitra bolteata Marwick, the type species of Vexillitra Marwick, 1931, 1s : pa, = aR 
of Proxinmitra, and is most probably the young of P.a picalis Gael No nye aes ett. . 
in selecting juvenile specimens of P.apicalis which agreed with P.ba/teata in all essen t 
form, sculpture, projecting nodes on the carina and columellar folds. 


The holotype of Proximitra balteata is in the N.Z, Geological Survey CH as Hutt. = 
given dimensions are length 7.3mm, width 3.8mm. The type, which has not been personally examined, 
should be compared with juvenile specimens of Proximitra apicalis (Hutton). 


Proximitra genotiaeformis (Cossmann, 1896) 


1824. ? Mitra corrugata Defrance in Blainville, Dict. Sci. Nat., 31: 493 (non Lamarck, 1811). and 
1896. Turricula ? genotiaeformis Cossmann, Bull. Soc. Sci. Nat, L’Ouest France, 6: 109, pl. 9, figs. 27, 28. 


TYPE LOCALITY: La Close, Eocene of France. 


Shell moderate in size, 19 - 27mm, with 7 subangulate, concavo-convex whorls; sutures linear 
and with a bifid sutural girdle. Sculptured with oblique axial ribs becoming obsolete on the body 
whorl, and numerous fine spiral threads; spiral striae become granose at the point of intersection 
with the axial ribs. Aperture longer than the spire, narrow, smooth within; labial lip thin and 
simple, angulate, constricted basally. Columella with 4 thin and distant folds, siphonal canal 
produced. 


Cossmann (1896) remarked on the resemblance of his new species to the turrid genus Genotia, 
and was unable to match it with any comparable species from the Paris Basin Eocene. This European 
species is the only genuine Proximitra from Europe which the writer was able to trace. The holotype 
is in the Dumas collection; the given dimensions are length 19.0mm, width 7.5mm, height of aperture 
11.0mm. 


Proximitra tumens Finlay, 1930 
(Plate 18, fig. 3) 


1930, Proximitra tumens Finlay, Trans. N.Z. Inst., 61:62, pl. 5, figs. 67, 69 - 71. 
1966. Proximitra tumens Finlay, Fleming, N.Z. Geol. Surv. Bull., No, 173: 64. 


TYPE LOCALITY: Pukeuri, sandy beds in the road cutting, Oamaru, Otago (Awamoan), Lower Miocene 
of New Zealand. 


DISTRIBUTION: Rifle Butts, All Day Bay and Awamoa, all Oamaru, Otago (Awamoan); Pareora, 
Canterbury (Awamoan). 


/ 


and sculpture as in Proximitra apicalis; axial riblets only slightly more numerous, 6 - 23 on the 
body whorl, 17-23 on the penultimate whorl. The spire less fusiform and the body whorl more 
convex and inflated than in P.apicals. The aperture generally longer, height 57-68% of length, 
more open and less constricted anteriorly; the labial lip distinctly angulate, descending almost 
vertically after commencement, less contracted towards the anterior canal which is also shorter. 


The 22 specimens examined were differentiated from Proximitra apicalis on features of less fusi- 
form spire, inflated body whorl, less concave outline of body whorl anteriorly. open aperture, angulate 
labial lip and shorter siphonal canal. Proximitra tumens could possibly be an extreme form of P.apicalis 


as pointed out by Finlay (1930), but a larger series containing specimens with intergrading characters 
would be required in order to confirm this assumption. . 


Shell moderately small, 11 - 17mm, fusiformly ovate, width 41-46% of length. Protoconch 


The holotype of Proximitra tumens is in the Auckland Institute & Museum Auckland, No. TM- 
642; the dimensions are length 16.7mm, width 6.8mm, height of aperture 9.8mm. i 


Proximitra apalachee (Gardner, 1937) 
(Plate 18, fig. 4) 


1915, Conomitra staminea (Conrad), Dall, Bull, U.S. Nat, Mus., 90: 62, pl. 10, fig. 2. 
1937. Conomitra apalachee Gardner, U.S. Geol. Surv. Prof. Pap., No. 142F; 420, pl. 48, fig. 36. 


TYPE LOCALITY: No. 3419, 1 mile below Baileys Ferry, Chipola River, Calhoun County, Florida, 
Lower Miocene of S.E. United States. 


DISTRIBUTION: Gardner (1937) records the species from Lower Beds, Alum Bluff, Liberty County, 
Mid-Miocene of Florida. Dall (1915) reported the species (as Conomitra staminea) from Ballast 
Point and Orient Station near Tampa, Lower Miocene of Florida. 


Shell of moderate dimensions, rather thin, spire elevated and evenly terraced, whorls 9} in 
the type, 73 of these included in the conch. Protoconch small, smooth, polished, obtuse, moderately 
elevated, the initial turn broadly rounded and partly submerged. Axials narrow, obtuse, cord-like 
vertical, weakening a little upon the rounded shoulder but persisting with uniform prominence 
from the shoulder to the anterior suture and well down to the base of the body whorl, 21 upon 
the initial postnuclear whorl of the type increasing to 28 upon the body. Spiral sculpture intro- 
duced near the close of the first whorl of the conch in the form of 2 or 3 faintly impressed sulci 
all of them in front of the median horizontal; sulci developing on the later volutions, 3 upon the 
penult of the type and 16 in number upon the body. Base of the body and pillar sculptured with 
4 or 5 broader grooves, separated by more elevated fillets. Aperture narrow, oblique, the margins 
approximately parallel; outer lip thin, sharp, flexed at the shoulder and produced backward for 
a short distance upon the penult. Columellar plications very slightly oblique, thin, parallel to one 
another, separated in the type by interspaces of double the width; a fifth very obscure fold 
developed in front of the 4 major plications. Canal short, ill-defined, broad, open very slightly 
flexed, obliquely truncated at its extremity. 


The obtuse protoconch, thin and distant columellar folds with the first posterior fold shorter 
than the second one and absence of a siphonal notch, place the species in the Volutomitridae. The 
“labial plications” of Gardner (1937) are a /apsus for “columellar plications’; an examination of the 
type revealed a smooth labrum. The Chipola species bears a close resemblance to the Proximutra 
group of Volutomitridae, and the species has been assigned to this group on the basis of common 
morphological features. Examination of Oligocene and Miocene ‘‘Conomitra” species from U.S. deposits 
may bring to light further records of Volutomitridae of the Proximitra group. The distributional 
pattern of Proximitra is similar to the distribution of the Eocene cymatid Personella, which has been 
also recorded from deposits in Europe, America and New Zealand. 


The holotype of Proximitra apalachee is in the U.S. National Museum, USNM 371450; the given 
dimensions are length 24.8mm, width 10.5mm, height of aperture 16.5mm. 


Proximitra atractoides atractoides (Tate, 1889) 
(Plate 18, fig. 5) 


1880, ? Mitra anticoronata Johnston, Proc. Roy. Soc, Tasmania, p. 34. 
1889, Mitra atractoides Tate, Proc. Roy. Soc, Sth. Australia, 11: 139, pl. 4, fig. 11. 
1897, Mitra(Cancilla)atractoides Tate, Harris, Cat. Tert. Moll. Brit. Mus., p. 123, pl. 5, fig. 2a, b (protoconch). 


TYPE LOCALITY: Lower beds at Muddy Creek, Victoria, Mid-Miocene of Australia (atractoides) ; 
Table Cape, Lower Miocene of Tasmania (anticoronata). 


DISTRIBUTION: Upper beds, Bird Rock, Lower Miocene of Victoria; Grice’s Creek, Mid-Miocene of 
Victoria. 


Shell moderately small, 13 - 22mm, fusiformly elongate or fusiformly ovate, width 33 - 43% 
of length: teleoconch of 4 - 5 convex whorls, protoconch of 24 - 3 subcylindrical, obtuse and smooth 
nuclear whorls. Sculptured with close-set spiral cords, 6-9 on the penultimate whorl, 25-35 on 
the body whorl: arcuate axial growth striae bisect spiral threads, but growth striae may be 
obsolete in some specimens. Aperture narrow, equal in height or longer than the spire, 53 - 64% 
of total length, smooth within; labial lip thin and simple, constricted anteriorly. Columella with 
4, rarely 5, thin and distant folds, first posterior fold shorter than the second fold in adult 
specimens; siphonal canal somewhat produced and distinct, siphonal notch absent. 
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re-described nor figured subsequent to its description. Ludbrook Saal gyn ag sAohd ine 
Tenison-Woods’ Table Cape fossil molluscs, but omitted to seepage taser in the Finlay Tertiary 
that the type is missing from the Tasmanian Museum 1n Hobart. d eR r sir ube peanticiilc! 
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anticoronata Johnston is considered a nomen dubium. The dimensions given by Johns ‘ 
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Harris (1897) described the protoconch of Proximitra atractoides as consisting nits pe ts 
specimens examined showed the 4th turn to be already sculptured and a part of the He wate teil 4 
holotype of P.atractoides is presumably in the Tate Museum collection at the University 0 elalde, 
Sth. Australia; the given dimensions are length 21.0mm, width 7.0mm, height of aperture 12.0mm, 


Proximitra atractoides armorica (Suter, 1917) 
(Plate 18, fig. 6) 


1917. Mitra(Cancilla)armorica Suter, N.Z. Geol. Surv. Palaeont. Bull., No. 5: 27, pl. 12, fig. 4. 
1924. Mitra(Cancilla)armorica Suter, Finlay, Trans. N.Z. Inst., 55: 468, pl. 50, figs. 4a, b. 
1930. Proximitra armorica (Suter), Finlay, Trans. N,Z. Inst., 61: 258. 

1969, Proximitra armorica (Suter), Maxwell, Trans. Roy. Soc. N.Z., 6 (13): 162. 


TYPE LOCALITY: Sandy clay lying immediately on top of the limestone, Blue Cliffs, near St. Andrews, 
Sth. Canterbury (Otaian), Lower Miocene of New Zealand. 


DISTRIBUTION: Otiake, Waitaki Valley; Otekaike limestone, Otekaike Valley; Brothers Stream, Haka- 
taramea (all Waitakian), L. Miocene; Wharekuri greensand, Waitaki Valiey, U. Oligocene of New 
Zealand. 


Similar to W,atractoides (Tate), and can be separated only by the differently formed protoconch. 
Adult specimens range in size from 17 - 31mm, but juveniles are as small as 9.0mm: the width ratio is 
34-38% of length. Spiral cords number from 4-15 on the penultimate whorl and from 30-50 on 
the body whorl, Fully mature whorls number from 5-6, and the protoconch has 14-2 smooth and 
globose nuclear whorls; the height of the aperture is 57 - 62% of total shell length. 


The mature whorls are slightly more numerous and embryonic whorls less numerous in the sub- 
species armorica than in the nominate species; the protoconch is not as subcylindrical and depressed 
as in P.atractoides s.str. In some specimens of P.atractoides armorica, the spiral cords are most 
prominent at the sutures and obsolete towards the centre of the body whorl; axial growth striae or thin 
riblets are more distinct on the early postnuclear whorls. 


Both Suter (1917) and Finlay (1924) remarked on the close resemblance of the New Zealand 
P.armorica to the Australian P.atractoides, but neither author had the opportunity to compare speci- 
mens of both species. The New Zealand form is retained here as a subspecies based on the features 
of the protoconch, but a larger series of specimens of the Australian P.atractoides is required to confirm 
constant differences in protoconch features. 


The holotype of Proximitra atractoides armorica is in the Canterbury Museum, Christchurch: 
the given dimensions are length 20.0mm, width 8.0mm. 


SUBGENUS Parvimitra Finlay, 1930 (of Proximitra) 


Parvimitra Finlay, 1930, Trans. N.Z. Inst., 61: 63. Type species by OD P.pukeuriensis Finlay, 1930, Lower Miocene of 
New Zealand. _ 


Shell small to very small, 5 - 12mm, fusiformly ovate, teleoconch of 35 - 44 convex or concavo- 


convex whorls, protoconch of 14-2 depressed and globose nuclear whorls. Sculpture as in Proxi- 
mitra, but the spiral threads are less prominent. Aperture longer than the spire, smooth within, 
labial lip angulate or crescent-shaped; columella with 4 distant or closer set folds siphonal canal 
short, siphonal notch absent. ’ 
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Species of Parvimitra are smaller and less fusiform than species of Proximitra, and have fewer 
whorls, a fatter and more depressed protoconch, less prominent spiral sculpture and a shorter siphonal 
canal Parvimitra is closely related to both Proximitra and Peculator, and the subgenus became extinct 


during Lower Pliocene times. The subgenus contains only 4 fossil species which are confined to 
Australian and New Zealand Tertiary deposits. 


GEOGRAPHICAL DISTRIBUTION: Australia and New Zealand. 


STRATIGRAPHICAL RANGE: Lower Miocene - Lower Pliocene. 


Proximitra (Parvimitra) paucinoda (Finlay, 1930) 
(Plate 18, fig. 17) 
1930. Proximitra paucinoda Finlay, Trans, N.Z. Inst., 61: 62. 


TYPE LOCALITY: Blue Cliffs, Otaio River, Sth. Canterbury (Otaian), Lower Miocene of New Zealand. 


Shell small, 7 - 12mm, elongate ovate, biconic and moderately solid, width 45-48% of length; 
teleoconch of 34 - 4 concavo-convex whorls, protoconch of 2 smooth, depressed and globose nuclear 
whorls. Sculptured with close-set spiral threads, about 5-9 on the penultimate whorl, 30-50 on 
the body whorl; spiral striae generally weak near the sutures, becoming more prominent on the 
presutural ramp and weaker below. Whorls concave posteriorly but swelling out convexly towards 
the anterior of the suture. Axial ribs most prominent on the presutural ramp, bluntly nodose there 
in adult specimens and more spinose in juveniles; axial ribs 10-12 on both whorls tending to 
become obscure and thin towards the base of the body whorl, except in juveniles. The aperture 
narrow, longer than the spire, 66 - 69% of total length, smooth within: labial lip angulate, slightly 
thickened and simple, contracted towards the base. Columella with 4 thin and distant folds, 
siphonal canal straight or slightly recurved. 


The holotype of Proximitra(Parvimitra) paucinoda is in the Auckland Institute & Museum, 
Auckland, No. TM-641; the dimensions are length 11.4mm, width 5.3mm, height of aperture 7.5mm. 


The species appears to be confined to the Blue Cliffs deposits, and closely resembles some individuals 
of P.(P.) pukeuriensis (Finlay). 


Proximitra (Parvimitra) pukeuriensis (Finlay, 1920) 
(Plate 18, figs. 8 - 10) 


1930. Parvimitra pukeuriensis Finlay, Trans. N.Z. Inst., 61: 63, pl. 3, figs. 37 - 41. 
1930. Parvimitra scopi Finlay, Trans. N.Z. Inst., 61: 64. 
1930. Parvimitra ponsatanae Finlay, Trans. N.Z. Inst., 61: 64, pl. 3, fig. 29. 


TYPE LocALITy: Pukeuri, sandy clays in road cutting, Oamaru, Otago (Awamoan), Lower Miocene of 
New Zealand (pukeuriensis); Target Gully shell-bed, Oamaru, Otago (Awamoan) (scopi); Ardgowan 
shell-pit, Oamaru, Otago (Awamoan) (ponsatanae). 


DISTRIBUTION: Awamoa, Oamaru, Otago; Rifle Butts, Oamaru, Otago (Awamoan), Lower Miocene of 
New Zealand. 


Shell small, 6 - 9mm, juvenile specimens smaller, elongate ovate, biconic, width 43 - 52% of 
length; teleoconch of 33-4 concavo-convex whorls, protoconch of 14-2 smooth, depressed and 
globose nuclear whorls. Sculptured with axial ribs which become nodulose on the presutural ramp 
but tend to be obsolete above and below the periphery and sometimes towards the labial lip of 
the body whorl; axial ribs 8-22 on the body whorl, 9-22 on the penultimate whorl. Spiral 
striae generally obsolete, but well defined in better preserved specimens from Rifle Butts and 
occasionally Pukeuri; spiral threads 3-10 on the penultimate whorl, the body whorl carrying up 
to 33 spirals. Some specimens with a fine sutural girdle, usually more distinct on early whorls. 
The aperture narrow, longer than the spire, 60 - 69% of total length, smooth within, the labial lip 
moderately thin and simple, crescent-shaped, scarcely contracted anteriorly. Columella with 4 
moderately strong and less distant folds, first posterior fold often shorter than the second; siphonal 
canal short, straight or slightly recurved. 

Finlay’s treatment of this group of small Parvimitra species is most unsatisfactory. In his 
description of P.scopi, Finlay remarked that scop7 differs from pukeuriensis only in “having stronger 
and fewer nodules, tending to become wider apart”, but remarked that six shells from the Target 
Gully locality could not be separated from pukeuriensis, The author suggested the possibility of 
P.(P.)scopi and P.(P.)ponsatanae being facies-forms of pukeuriensis, but despite his own observations 
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The holotypes of the three Parvimitra species are in the Auckland Institute & Museum, Auckland. 
The dimensions are as follows: holotype of P.(P.)pukeuriensis No. TM-591, length 6.8mm, width 
3.3mm, height of aperture 4.3mm. The holotype of P.(?.)scopt No. TM-592, length 6.4mm, width 
3.2mm, height of aperture 4.2mm. The holotype of P.(P.) ponsatanae No. TM-590, length 7.5mm, 
width 3.5mm, height of aperture 4.6mm. 


Proximitra(Parvimitra) pukeuriensis closely resembles P.(P.)paucinoda (Finlay) from the lower 
strata of the Otaian stage. The Blue Cliff specimens are well preserved due to the blue clay deposits 
of the locality, and the sculpture has remained unimpaired, and is crisper and more prominent than 
in specimens from arenaceous sandy-clay deposits of Pukeuri and Target Gully. In proportions of 
width and height of aperture, the two species are very similar, but P.(P.) pawcinoda is slightly larger, 
the spiral threads are more numerous, and the peripheral nodules are not fewer, as pointed out by 
Finlay (1930), but rather wide spaced and slightly spinose, In P.(P.) paucinoda, 3-5 spiral threads 
are always very prominent on the presutural ramp, but this feature has also been observed in 10 
specimens of P.(P.)pukeuriensis, The thin sutural girdle present on the early whorls of P.(P.) 
pukeuriensis has also been seen in individuals of P.(P.)paucinoda. The value of the subgenus Parvi- 
mitra appears to be negated when the author himself placed such closely related species as P.(P.) 
paucinoda and P.(P.)pukeuriensis in different genera. 


Proximitra (Parvimitra) clathurella (Tate, 1889) 
(Fig. 219) 


1889. Mitra clathurella Tate, Proc. Roy. Soc. Sth. Australia, 11: 142, pl. 8, fig. 8. 
1897. Uromitra clathurella (Tate), Harris, Cat. Tert. Moll. Brit. Mus., p. 128. 


TYPE LOCALITY: Lower beds at Muddy Creek, Victoria, Mid-Miocene of Australia. 


Shell small, 5- 6mm, fusiformly ovate, width c. 46-51% of length: teleoconch of 34-4 
convex, subangulate whorls, protoconch of 2 smooth, obtuse nuclear whorls. The area between 
the presutural ramp and the sutures concave, the sutures carry a narrow girdle. Sculptured with 
coarse axial ribs, 16-20 on the penultimate whorl, c. 18 on the body whorl: prominent spiral 
striae bisect axial ribs, c. 6 on the penultimate whorl, 16 on the body whorl, and usually become 
granulose at the point of intersection with axial ribs. The aperture narrow, longer than the spire, 
55-67% of length, smooth within; the labial lip thickened and simple. contracted anteriorly. 
Columella with 4 folds, first posterior fold thinner and shorter than the second. 


Harris (1897) remarked that Tate’s drawing appears more granose than are actual specimens, 
and this indeed seems to be the case; the axial ribs are more prominent and somewhat stouter than 
the spiral threads. 


The holotype of Proximitra(Parvimitra)clathurella is presumably in the Tate Museum collection 
at the University of Adelaide, Sth. Australia; the given dimensions are length 6.0mm, width 2.75mm, 
height of aperture 4.0mm. 


Fig. 219, Proximitra(Parvimitra)clathurella (Tate, 1889). 


> Muddy Creek, Victoria, M ‘ocend nt 1 
6.0mm (from Tate, 1889, pl, 8, fig. 8). | Miocene of Australia; length 
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Proximitra (Parvimitra) plicifera (Marwick, 1928) 
(Fig. 220) 


1928. Austromitra plicifera Marwick, Trans. N.Z. Inst., 58: 485, fig. 129. 
1966. Parvimitra plicifera (Marwick), Fleming, N.Z. Geol. Surv. Bull.. No. 173: 64, pl. 113, fig. 1380. 


TYPE LOCALITY: Whenuataru Peninsula, Pitt Island, Chatham Islands (Opoitian), Lower Pliocene of 
New Zealand, | | 


Shell small, fusiform; spire gradate. Protoconch slightly bulbous of two smooth relatively 
large whorls. Post-embryonic whorls four, with well-defined almost horizontal shoulder, body 
whorl contracting rather slowly to the short neck which has no fasciole. Sculpture of 25 to 30 
low, rounded axial ribs per whorl, the ribs not reaching across shoulder and on later whorls 
scarcely as far as anterior suture; traces of obsolete spiral cords visible. Aperture long and rather 
narrow, contracting gradually above, not notched below. Outer lip thin, simple, lightly ascending. 
Columella straight, with three strong folds. (Original description). , | 


Proximitra(Parvimitra) plicifera, correctly assigned to the Parvimitra group by Finlay (1930), is 
the only Parvimitra species which survived the Miocene, provided that the calcareous tuffs at Whenua- 
taru are of Lower Pliocene age. 


The holotype is in the N.Z. Geological Survey, Lower Hutt; the given dimensions are length 
10.0mm, width 5.5mm, 


Fig. 220. Proximitra( Parvimitra) plicifera (Marwick, 1928). Whenuataru Peninsula, Chatham Islands, L. Pliocene of 
New Zealand; length 10.0mm (from Marwick, 1928, fig. 129). 


DUBIOUS SPECIES OF VOLUTOMITRIDAE 
Mitra (Volutomitra) porcellana Melvill & Standen, 1912 


1912. Mitra(Volutomitra) porcellana Melvill & Standen, Trans. Roy. Soc. Edinburgh, 48: 355, fig. 21. 


TYPE LOCALITY: Scotia Bay, Sth. Orkneys, 9-10 fathonis (16-18 metres); also Burdwood Bank, in 
56 fathoms (102 metres). 


Melvill & Standen’s type lot consisted of 2 dead and broken shells, c. 14mm in length. The 
figured type shows some resemblance to Volutomitra(Paradmete )crymochara (Rochebrune & Mabille, 
1885). but also exhibits distinct affinities with some Subantarctic Marginellidae. The species remains 
undefined. 


Euthria (Dennantia ?) mystica Suter, 1917 


1917. Euthria( Dennantia?) mystica Suter, N.Z. Geol. Surv, Palaeont. Bull., No. 3; 32, pl. 12, fig. 7 
1966. “Mitra” mystica (Suter), Fleming, N.Z. Geol. Surv. Bull., No. 173: 64. 


TYPE LOCALITY: No. 164. coal beds, Kakahu River, Sth. Canterbury (Bortonian), Mid-Eocene of 
New Zealand. 


Shell elongate, slightly turreted, surface reticulated, the whorls separated by a deep suture. 
Sculpture consisting of spiral cords, about 5 on the penultimate whorl, with linear interstices, 
crossed by less distinct axial riblets of same strength as the spirals, producing low tubercles at 
the point of intersection, and reticulating the whole surface. Spire narrowly conic, about the 
same height as the aperture, angle about 33°. Protoconch lost. Whorls 44, but very likely about 
7 in a perfect shell, very lightly and narrowly shouldered, flat below, the body whorl a little 
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: . lar aspect of the shell. 
convex, contracted anteriorly. Suture deep, producing a somewhat sca 
Aperture ovate, apparently with a canal directed to the left, the specimen being too imperfect to 


make out further and important details. (Original description ). 


The type, with a missing spire and matrix-filled aperture, is incomplete and badly preserved, 
and the species cannot be associated with any mitrid or volutomitrid genus. The holotype is in the 
N.Z. Geological Survey collection, Lower Hutt; the given dimensions are length 20.0mm, width 9.0mm. 


Vexillum fractum Marwick, 1926 
(Fig. 221) 


1926. Vexillum fractum Marwick, Trans. N.Z. Inst., 56: 321, pl. 73, fig. 12. 
1931. Vevxillitra fracta Marwick, N.Z. Geol. Surv, Palaeont. Bull., No, 13: 124. : | 
1966. Vexillitra fracta (Marwick), Fleming, N.Z. Geol. Surv, Bull., No. 173: 65, pl. 113, fig. 1379. 


TYPE LOCALITY: 1133, Mimi Stream, Nth. Taranaki (Tongaporutuan), Upper Miocene of New 
Zealand. 


Shell small, broadly fusiform, spire turreted, about equal in height to aperture. Whorls 
strongly angled, with high narrow shoulder and vertical sides; body whorl] similar above, rounded 
off on base and contracting quickly to short neck. Sculpture: about 16 weak axial ribs gathered 
into strong beads on shoulder-angle and becoming obsolete on base; strong moniliform spiral follows 
shoulder-angle, otherwise spirals obsolete. Aperture long and narrow, not notched below. Columella 
with 4 oblique folds. (Original description). 

The figured specimen is evidently a very young post-veliger of a Parvimitra or Proximitra, The 
teleoconch, counted from the dorsal view of the figured type, consists of only 24-23 mature whorls 
and the protoconch of about 14 nuclear whorls. The nodulose sculpture and prominent spirals on the 
presutural ramp are in agreement with species of Parvimitra or Proximitra, but at this stage of 
development, a more exact subgeneric placement is impossible. 


The holotype of Vexillum fractum is presumably in the N.Z. Geological Survey collection, Lower 
Hutt; the given dimensions are length 6.0mm, width 3.0mm. 


Fig. 221. Proximitra (Parvimitra?) fracta (Marwick, 1926). Mimi Stream, Nth. Taranaki, U. Miocene of New Zealand, 
length 6.0mm (from Marwick, 1926, pl. 73, fig. 12 —as Vexillum fractum). 


SPECIES TENTATIVELY ASSIGNED TO THE VOLUTOMITRIDAE 
Volutomitra (Latiromitra ?) bairdii (Dall, 1889) 
(Plate 18, fig. 11) 


1889, Mitra(Turris?) bairdii Dall, Bull. Mus. Comp. Zool. Harvard, 18: 161. 
1889. Mitra bairdii Dall, Bull. U.S. Nat. Mus., No. 37: 110, 189, pl. 42, fig. 7, 
1890. Mitra bairdit Dall, Proc. U.S. Nat Mus., 12: 315, pl, 11, fig. 7. 


TYPE LOCALITY: Sta. 2628, 100 miles S.E. by S. from Cape Fear, Nth, Carolina, yellow mud, 528 
fathoms (966 metres), at 38.7°F (4°C), ex-Albatross. | | 


Shell moderate in size, c. 35.0mm uniformly brown in colour, fusiforml 

: : ’ ’ ‘ elongate, almost 
terebriform, width ¢. 25% of length; teleoconch of 10 flat-sided whorls, Spaeek ‘missing. 
Sculptured with irregular, slightly arcuate axial ribs, c. 20 on the body whorl, 17 on the pen- 
ultimate whorl, axial ribs becoming subobsolete on the last whorl; spiral striae very fine and visible 
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under magnification. Aperture porcellaneous-white, shorter than the spire, c. 34% of length, 
smooth within; the labial lip moderately thin and simple, parallel to columella, slightly angulate 


hear commencement. Columella with 4 folds, first two posterior folds distant, siphonal canal 
straight, siphonal notch lacking. 


The species has the aspects of a Volutomitra despite the rather unusual slender and terebriform 
shape. The holotype of Volutomitra bairdii is in the U.S. National Museum, Washington, USNM 
86962; the dimensions are length 34.2mm, width 8.6mm, height of aperture 11.6mm. 


SPECIES EXCLUDED FROM THE VOLUTOMITRIDAE 
Vexillitra marwicki Vella, 1954 
(Fig. 222) 


1954, Vexilhitra marwicki Vella, Trans, Roy. Soc. N.Z., 81: 544, pl. 26, fig. 16. 
1966. Vexillitra marwicki Vella, Fleming, N.Z. Geol. Surv. Bull., No. 173: 65. 


TYPE LOCALITY: N 165/507, Bells Creek, Middle Tongaporutuan, Upper Miocene of New Zealand. 


Small, ovate-fusiform, glossy. Protoconch of 1} smooth whorls, followed by 43 post-nuclear 
Whorls. Shoulder narrower than in V.fracta Marwick, with weaker moniliform girdle on the 
shoulder angle. Thirteen strong rounded axial ribs a whorl, from suture to suture, obsolete on 
the latter part of the body whorl of most specimens. Sides of whorls not vertical as in fracta, but 
expanding below the shoulder. Body whorl convex, expanding from the shoulder to the suture 
level then contracting rapidly. (Original description), 


The sloping, close-set columellar folds and type of protoconch disassociate V.marwicki from the 
Volutomitridae. The species is an immature Austromitra, in the family Mitridae. 


The holotype of Vexillitra marwicki is in the N.Z. Geological Survey collection, Lower Hutt; the 
given dimensions are length 6.4mm, width 3.2mm, 


Fig. 222. Austromitra marwicki (Vella, 1954), Bell’s Creek, U. Miocene of New Zealand; length 6.4mm (from Vella, 
1954, pl. 26, fig. 16—as Vevxillitra marwicki). 
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PLATES 13-18 


FAMILY VOLUTOMITRIDAE 


PLATE 13 


1. Volutomitra(V olutomitra) groenlandica (Beck in Moller, 1842). Wellington Channel, Arctic Seas, ex-Belcher; 
USNM 86974, length 17.0mm, width 7.3mm. Type species of Volutomitra H,. & A. Adams, 1853. 


2. V.(V.)alaskana Dall, 1902. S.E. of Pribiloff Islands, Bering Sea, 74 fathoms (13 metres), at 37.9°F (3°C) ; 
USNM 225572, length 47.0mm, width 18.6mm. 


3. V.V.)alaskana Dall, 1902. Dorsal side of operculum, 
4. V.V.)alaskana Dall, 1902, Ventral side of operculum, 


5. V.(V.)alaskana Dall, 1902. Off Sado Island, Japan, 200 fathoms (366 metres), at 33.9°F (1°C) ; USNM 205305, 
length 22.6mm, width 9.4mm, 


6. VV.) banksi (Dell, 1951). Chatham Rise, New Zealand, 290 fathoms (531 metres); length 42.5mm, width 
16.6mm (from Dell, 1956, pl. 17, fig. 170). 


_ 7. VV.) pailoloana (J. Cate, 1963). Pailolo Channel, Hawaiian Islands, 256-283 fathoms (468-518 metres), 


U.S. Fish Commission; holotype USNM 173008, length 18.0mm, width 7.0mm. 


ig. 8. Volutomitra( Latiromitra) problematica (Ponder, 1968). Portobello St. Mu-66/59, E. of Taiaroa Heads, New 


Zealand, 65 fathoms (119 metres); holotype DM M-21553, length 33.1mm, width 12.9mm, height of aperture 
18.2mm. 


. 9. V.(L.)cryptodon Fischer, 1882. W. of Morocco, Atlantic Ocean, 1900 metres (1038 fathoms); holotype of 


Latiromitra specialis Locard, 1897, length 31.0mm, width 10.0mm (from Locard, 1897, pl. 14, figs. 30, 31). Type 
species of Latiromitra Locard, 1897. 


. 10. Volutomitra(Paradmete) fragillima Watson, 1882. Discovery St. 159, Nth. of Sth. Georgia, 160 metres (87 


fathoms) ; Powell coll, AIM, length 23.3mm, width 10.4mm. Type species of Paradmete Strebel, 1908. 


11. V.(P.)curta (Strebel, 1908). Banzare St. 39, off Enderby Land, Antarctic, 300 metres (164 fathoms) ; Powell 
coll., AIM, length 10.7mm, width 6.1mm (specimen with 2 columellar folds) 


12. V.(P.)curta (Strebel, 1908). Banzare St. 39, off Enderby Land, Antarctic, 300 metres (164 fathoms) ; Powell 
coll., AIM, length 9.3mm, width 4.8mm (specimen with 4 columellar folds). 


13. V.(P.)curta (Strebel, 1908). Discovery St. 27, West Cumberland Bay, Sth. Georgia, 110 metres (60 fathoms 
Powell coll., AIM, length 20.7mm, width 10.8mm (forma longicauda Strebel, 1908) sik Fe peti ga 
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. 18. P.obconicus (Powell, 1952). Off Spirits Bay, Northland, New Zealand, 5 


19. P.clifdenensis (Finlay. 1930), 


PLATE 14 


- os Cape Horn and 
1. Volutomitra(Paradmete)crymochara (Rochebrune & Mabille, ES) ae pie prea ria ees 
Staten Island, 121 metres (66 fathoms); Powell coll., AIM, length 20.5mm, ‘ ; 


of S.E. United States; lectotype ANSP 


2. Conomitra fusoides (Lea, 1833). Claiborne, Alabama, M. Miocene Type: species. bf (Cancuita Conrad, 1868. 


5868, length 10.0mm, width 5.5mm (from Palmer, 1937, pl. 66, fig. 26). 


3. C,glabra (Ravn, 1933). Nez, Faxe, Paleocene of Denmark; length 10.5mm, width 3.8mm (from Rayn, 1933, 
pl. 7, fig. 5a—as Turricula( Fusimitra) glabra). 


rT . 
4. C.marginata (Lamarck, 1803). Barton beds, U. Eocene of England; Dept. Geology, BMNH, length 9.0mm 


5. C.parva (J. de C. Sowerby, 1823)—sculptured form, Barton beds, U. Eocene of England; Dept. Geology, 
BMNH, length 6.0mm. 


ig. 6. C.parva (J. de C. Sowerby, 1823)—smooth form. Upper Bracklesham beds, U, Eocene of England; Dept. 


Geology, BMNH, length 6.4mm. 


. 7. C.plicatella (Marshall & Murdoch, 1923)—broad form. McCullough’s bridge, Waihao River, U. Eocene of 


New Zealand; topotype AIM 9666, length 6.9mm, width 3.3mm. 


. 8. C.plicatella (Marshall & Murdoch, 1923). McCullough’s bridge, Waihao River. U. Eocene of New Zealand; 


paratype of Parvimitra subplicatella Finlay, 1930, AIM TM-593, length 5.5mm, width 3.0mm (juvenile specimen). 


. 9. C.plicatella (Marshall & Murdoch, 1923)—slender form. McCullough’s bridge, Waihao River, U. Eocene of 


New Zealand; holotype of Parvimitra allani Finlay, 1930, AIM, TM-588, length 8.2mm, width 3,1mm. 


. 10. €.plicatella (Marshall & Murdoch, 1923). McCullough’s bridge, Waihao River, U. Eocene of New Zealand; 


paratype of Parvimitra allani Finlay, 1930, AIM TM-588, length 7.3mm, width 3.0mm. 


11. C.wainuiornensis (Vella, 1954). Wainuioru River, U. Miocene of New Zealand; length 6.1mm, width 3.4 
mm (from Vella, 1954, pl. 26, fig. 15) (immature specimen). 


12, C.pentaploca (Finlay, 1927). Mornington, Balcombe Bay, Victoria, M. Miocene of Australia; AIM, length 
6.8mm, width 2.9mm. 


13, Peculator porphyria (Verco, 1896). Backstairs Passage, Investigators Straits, 15 - 20 fathoms (27 - 37 metres) ; 
length 10.0mm, width 5.75mm (from Verco, 1896, pl. 8, fig. 5) (shell and operculum). 


. 14. P.porphyria (Verco, 1896). Between Spirits Bay and Three Kings Islands, New Zealand, 95 metres (52 


fathoms) ; Powell coll., AIM, length 6.8mm, width 3.9mm (forma coma Odhner, 1924). 


. 15. P.hedleyi (Murdoch, 1905). Whangarei Heads, New Zealand; holotype DM M-1737, length 5.3mm, width 


2.7mm (possibly a slender form of P.porphyria Verco, 1896), 


. 16, P.hedleyi (Murdoch, 1905), Whangaroa Harbour, New Zealand; AIM, length 6.6mm, width 3.5mm. 


. 17. P.verconis Iredale, 1924. Twofold Bay, N.S,W., Australia, 15-28 fathoms (27-51 metres); holotype AM 


C-65643, length 11.0mm, width 5.8mm, Type species of Peculator Iredale, 1924, 


L 9 metres (32 fathoms); paratype 
Powell coll,, AIM, length 6.4mm, width 3.4mm (part of siphonal canal missing), 


Clifden, Southland, M. Miocene of New Zealand: holoty TM-586 
length 5.2mm, width 2.6mm. | = eee eae 


20, P.cassida (Tate, 1889), Upper beds at Bird Rock, Victoria, Lower 


; Miocene of Australia; Fi fae : 
length 6.6mm, width 3.4mm. ‘ of Austratta; Finlay coll., AIM 
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PLATE 15 


1. Microvoluta australis Angas, 1877. Off Cronulla, N.S.W., Australia, 40 - 100 metres (22-55 fathoms), CSIRO; 


AM;; length 8.8mm, width 3.8mm. Type species of Microvoluta Angas, 1877. 


2, M australis Angas, 1877. Off Cronulla, N.S.W., Australia, 40-100 metres (22-55 fathoms), CSIRO; AM, 
length 7.7mm, width 3.0mm. 


3. M.australis Angas, 1877. Cape Pillar, Tasmania, 100 fathoms (183 metres); holotype of M.purpureostoma 
Hedley & May, 1908, AM C-29064, length 6.4mm, width 2.9mm (juvenile specimen). 


ig. 4. M.complanata (Tate, 1889). Adelaide bore, Sth. Australia, Pliocene of Australia; length 8.0mm, width 3.5mm 


(from Tate, 1889, pl. 5, fig. 12). 


5. M.subcrenularis (Tate, 1889). Adelaide bore, Sth. Australia, Pliocene of Australia; length 11.0mm, width 4.5 
mm (from Tate, 1889, pl, 5, fig. 6). 


6. Mantermedia (Dall, 1890). St. 164B, “off Sydney”, 410 fathoms (750 metres) [locality error ! = Caribbean]; 
syntype of Milra miranda E, A, Smith, 1891, BMNH 1889.10.12.17, length c. 9.0mm. 


7. M.intermedia (Dall, 1890). Off St. Barthelémy, Guadaloupe Island, in sand, 496 fathoms (908 metres), at 
44.4°F (7°C); holotype USNM 97102, length 15.0mm, width 5.7mm, height of aperture 7.5mm. 


8. M.teretiuscula (Thiele, 1925). Sta. 104, Agulhas Banks, Sth. Africa, 155 metres (85 fathoms); length 8.0 
mm, width 3.0mm (from Thiele, 1925, pl. 20, fig. 23). 


9. M.hotientotta (Thiele, 1925), Sta. 104, Agulhas Banks, Sth, Africa; length 7.5mm, width 3.1mm (from Thiele, 
1925, pl. 20, fig. 24). 


10. M-.joloensis Cernohorsky, 1970—slender, costate form. Sta. 5423, off Cagayan I[., Jolo Sea, Philippine Islands, 
in grey mud and sand, 508 fathoms (930 metres), at 49.8°F (10°C), U.S. Bureau of Fisheries; holotype USNM 
288396, length 9.5mm, width 3.4mm. 


11. M joloensis Cernohorsky, 1970—broad, obscurely costate form. Off Apo L, Sth. Negros, Philippine Islands, 
256 fathoms (468 metres), U.S.B.F.; paratype USNM 290189, length 9.3mm, width 4.0mm. 


12. M.joloensis Cernohorsky, 1970—slender, smooth form. Tligan Bay, Nth. Mindanao, Philippine Islands, 445 
fathoms (814 metres), U.S.B.F.,; paratype USNM 290450, length 8.6mm, width 3.4mm. 


13, M.royana Iredale, 1924. Off Green Cape, N.S.W., Australia, 50-70 fathoms (92 - 128 metres) ; holotype AM 
C-67279, length 9.9mm, width 4.0mm, height of aperture 4.5mm. 


. 14. M.marginata (Hutton, 1885). Wanganui, U. Pleistocene of New Zealand; lectotype CM M-3149, length 6.1 


mm, width 2.8mm. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


15. M.marginata (Hutton, 1885). Wanganui, U. Pleistocene of New Zealand; paralectotype CM M-3150, length 
74mm, width 3.0mm (part of siphonal canal worn). 


16. M/.marginata (Hutton, 1885). Petane, L. Pleistocene of New Zealand, A. Hamilton coll.; holotvpe of Turri- 
cula lincta Hutton, 1885, CM M-3386, length 4.7mm, width 2.5mm (juvenile specimen). 


17, M.marginata (Hutton, 1885). Off Cuvier Island, New Zealand, 38 fathoms (70 metres); holotype of 
M .cuvierensis Finlay, 1930, AIM TM-473, length 6.2mm, width 2.7mm. | : 


18, M.marginata (Hutton, 1885). Between Waewaetorea and Motukiekie Islds., Bay of Islands, New Zealand, in 


sand, 8 fathoms (15 metres), leg. J. Hancock; length 7.0mm, width 3.0mm (forma biconica Murdoch & Suter, 
1906). 


19. M mar ginata (Hutton, 1885)—obscurely sculptured form, Between Waewaetorea and Motukickie Islds., Bay 
of Islands, New Zealand, in sand, 8 fathoms (15 metres), leg. J. Hancock; length 6.2mm, width 3.0mm. ; 
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PLATE 16 


1. Microvoluta marginata (Hutton, 1885). Off Aldermen Islands, New Zealand, 200 - 300 fathoms (366 - 549 
metres), leg. C. Wormald ex-Valkyrie; length 7.1mm, width 3.2mm (internally lirate specimen). 


2. M.marginata (Hutton, 1885). Poor Knights Islands, New Zealand, 180 - 240 fathoms (329-439 metres), leg. 
C. Wormald ex-Valkyrie; length 6.6mm, width 3.1mm (internally lirate specimen). 


3. M.vetusta Laws, 1936. Kaawa Creek, Port Waikato, L. Pliocene of New Zealand; holotype length 9.0mm, 
width 4.0mm (from Laws, 1936, pl. 17, fig. 74) (internally lirate specimen). 


. 4. M.blakeana (Dall, 1889). Off Havana, Cuba, 80-300 fathoms (164-549 metres); holotype of Conomitra 


blakeana var. laevior Dall, 1889, USNM 86969, length 9.3mm, width 4.8mm. 


. 5. Waimatea inconspicua (Hutton, 1885). McCullough’s bridge, Waihao, Sth. Canterbury, U. Eocene of New 


Zealand; AIM, length 18.2mm, width 7.4mm. Type species of Waimatea Finlay, 1927. 


6. W.inconspicua (Hutton, 1885). Waihao River, Sth. Canterbury, M. Eocene of New Zealand ; holotype of 
Vexillum apicicostatum Suter, 1917, NZGS, length 11.6mm, width c. 5.2mm (immature specimen). 


7. W.amplexa Finlay, 1930. Waihao River, Waihao Downs, Sth. Canterbury, M. Eocene of New Zealand; holo- 
type AIM TM-846, length 10.3mm, width 3.9mm. 


8. W.parki (Allan, 1926). McCullough’s bridge, Waihao, Sth. Canterbury, U. Eocene of New Zealand; paratype 


AIM TM-1283, length 12.0mm, width 4.9mm. 


9. W.parki (Allan, 1926). McCullough’s bridge, Waihao, Sth. Canterbury, U. Eocene of New Zealand; paratype 
AIM TM-1283, length 9.7mm, width 4.0mm. 


10. W.incisa (Marwick, 1942). Hampden beach, N.E. Otago, M. Eocene of New Zealand; length 16.0mm, width 
6.5mm (from Marwick, 1942, pl. 25, fig. 29). Type species of Compsomitra Marwick, 1942 = Waimatea Finlay, 
1927. 


11. W.obscura (Hutton, 1873). Syntype of Mitra pica Reeve, 1845, BMNH 1967838, length 17.2mm, width 7.3mm, 
12. W.obscura (Hutton, 1873). Off Hobart, Tasmania, Australia, leg. K. Duffy; length 17.7mm, width 8.5mm. 


13. W.obscura (Hutton, 1873). Sth. end of Poor Knights Islands, New Zealand, 5-10 fathoms (9-18 metres), 
leg. W. Palmer; length 20.0mm, width 9.0mm. 


14. W.obscura (Hutton, 1873)—costate form. Sth. end of Poor Knights Islands, New Zealand, 5-10 fathoms 
(9-18 metres), leg. W. Palmer; length 15.0mm, width 7.8mm (forma mortenseni Odhner, 1924). 
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PLATE 17 


ig. 1. Waimatea enysi (Hutton, 1873). Broken River, U. Oligocene of New Zealand; holotype NZGS, length 19.7 


mm, width 8.4mm. 


2. W.othone (Tenison-Woods, 1880). Mornington, Balcombe Bay, Victoria, M. Miocene of Australia; AIM, length 
11.6mm, width 5.7mm (immature specimen). 


3. W.othone (Tenison-Woods, 1880). Upper beds at Bird Rock, Victoria, L. Miocene of Australia; AIM, length 
17.0mm, width 8.8mm (gerontic specimen). 


4. W.othone (Tenison-Woods, 1880). Target Gully, Oamaru, Otago, L. Miocene of New Zealand; holotype of 
Conomitra othoniana Finlay, 1924, AIM, TM-199, length 13.6mm, width 6.1mm. 


5. W.othone (Tenison-Woods, 1880). Target Gully, Oamaru, Otago, L. Miocene of New Zealand; paratype of 
Conomitra othoniana Finlay, 1924, AIM, TM-199, length 12.4mm, width 5.7mm. 


6. W.othone (Tenison-Woods, 1880). Otiake, Waitaki Valley, Otago, L. Miocene of New Zealand; holotype of 
W.transilis Finlay, 1930, AIM TM-847, length 11.0mm, width 5.3mm. 


7. W.othone (Tenison-Woods, 1880). Otiake, Waitaki Valley, Otago, L. Miocene of New Zealand; paratype of 
W.transilis Finlay, 1930, AIM TM-847, length 11.3mm, width 5.3mm. 


8. Proximitra(Proximitra)rutidoloma ,Suter, 1917). Ardgowan, Oamaru, L. Miocene of New Zealand; AIM, 
length 31.7mm, width 13.8mm. Type species of Proximitra Finlay, 1927. 


9. P.(P.)rutidoloma (Suter, 1917). Foot of Mount Horrible, L. Miocene of New Zealand, coll. M. C. Gudex; 
holotype CM M-3140, length 29.7mm, width 12.8mm. 


10. P.(P.)apicalis (Hutton, 1873). Awamoa, L. Miocene of New Zealand; holotype NZGS, length 11.4mm, width 
4.3mm. 


11. P.(P.)apicalis (Hutton, 1873). Pukeuri, Oamaru, L. Miocene of New Zealand; AIM 13513, length 12.7mm, 
width 4.4mm. ' 
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PLATE 18 


1. Proximitra(Proximitra)apicalis (Hutton, 1873). Blue Cliffs, Otaio River, Sth. Canterbury, L. Miocene of 
New Zealand; paratype of P.partinoda Finlay, 1930, AIM TM-640, length 9.4mm, width 4.0mm. 


2. PAP.)balteata (Marwick, 1931). Akiripuraho Stream, Whaingaromia, Gisborne District, M. Miocene of New 
Zealand; length 7.3mm, width 3.8mm (from Marwick, 1931, pl. 13, fig. 246). Type species of Vexillitra Marwick, 
1931 = Proximitra Finlay, 1927. 


3, P(P.)tumens Finlay, 1930. Pukeuri, Oamaru, Otago, L. Miocene of New Zealand; paratype AIM, TM-642, 
length 11.8mm, width 4.9mm. 


4. P.(P.)apalachee (Gardner, 1937). Baileys Ferry, Chipola River, L. Miocene of Florida; length 24.8mm, width 
10.5mm (from Gardner, 1937, pl. 48, fig. 36). 


5. P.P.)atractoides atractoides (Tate, 1889). Grice’s Creek, Victoria, Miocene of Australia; AIM, length 15.0 
mm, width 5.8mm, 


6. P.(P.)atractoides armorica (Suter, 1917). Blue Cliffs, Sth. Canterbury, L. Miocene of New Zealand; AIM, 
length 21.8mm, width 8.1mm. 


7. Proximitra(Parvimitra) paucinoda Finlay, 1930. Blue Cliffs, Otaio River, Sth. Canterbury, L. Miocene of New 
Zealand; holotype AIM TM-641, length 11.4mm, width 5.3mm. 


8. PAP.) pukeuriensis (Finlay, 1930). Pukeuri, Oamaru, Otago, L. Miocene of New Zealand; holotype AIM, 
TM-591, length 6.8mm, width 3.3mm. Type species of Parvimitra Finlay, 1930. 


9. PP.) pukeuriensis (Finlay, 1930). Target Gully, Oamaru, Otago, L. Miocene of New Zealand; holotype of 
Parvimitra scopi Finlay, 1930, AIM TM-592, length 6.4mm, width 3.2mm. 


10. P.(P.) pukeuriensis (Finlay, 1930). Ardgowan, Oamaru, Otago, L. Miocene of New Zealand; holotype of 
Parvimitra ponsatanae Finlay, 1930, AIM, TM-590, length 7.5mm, width 3.5mm, 


11. ? Volutomitra(Latiromitra ?)bairdii (Dall, 1889). 100 miles S.E. by S. from Cape Fear, Nth. Carolina, N.W. 
Atlantic, yellow mud, 528 fathoms (966 metres), at 38.7°F (4°C), ex-Albatross; holotype USNM 86962, length 
34.2mm, width 8.6mm. 


or 
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candida Reeve, 1844. M.(Nebularia) ........-.+.. 36 


candida Dautzenberg & Bouge, 1923. C.(Domiporta) 49 
candida Dautzenberg & Bouge, 1923. V.(Costellaria) 55 


capensis Reeve, 1845. Austromitra ......-.-+-++-- 57 
capillata Gould, 1850, V.(Pusia) .--.-----.--+.4-- 56 
capricornea Hedley, 1907. V.(Costellaria) .....-.- 55 
carbonacea Hinds, 1844. Imbricaria ........+--... 43 
carbonaria Swainson, 1822. Mitra ......-+-..5-- 35 
cardinalis Gmelin, 1791. Mitra ©. ..--.-++--sesees 35 
carifa Bartsch, 1915. M.(Nebularia) ..-.--.----- 36 
carinata Swainson, 1824. Ziba ....-.....+.--s065 47 
carinilirata Souverbie, 1871. M.(Nebularia) ..---. 36 
carnicolor Reeve, 1844. C.(Domiporta) ....-. be SE 
carmelita Roding, 1798, Mitra ...-.-----+--.--5. 35 
carolinensis Conrad, 1840, Pleioptygma ...--.---- 60 
casca Bellardi, 1887, M.(Nebularia) ...--.-----: 36 
cassida Tate, 1889. Peculator .-...-++++-+--+-++5: 117 
cassisiana d’Orbigny, 1850. Mesorhytis ..--+.+-::; 52 
casta Gmelin, 1791. S.(Swainsonia) .----..-+-+-+5 45 
castanea Roding, 1798. Mitra «-----.+-+:-s-00s 35 
castanea A, Adams, 1853. Mitra ..--.--.s+-++ 55> 35 
castaneosticta Dautzenberg & Bouge, 1923. V.(Costel- 
laria) seer ee tee center reer eee 55 
castum H, Adams, 1872. V.(Costellaria) .-......-. 54 
catalinae Dall, 1919. Mitra ....+--+:++e++-+++-:- 35 
catenatum Broderip, 1836. V.(Pusia) .--......--- 56 
caterinii Meneghini, 1868. Imbricaria carbonacea .. 43 
caudata Marwick, 1931. Austromitra .....-....-. 57 
cavea Reeve, 1844. V.(Pusia) «--.--.-+-ssess-e- 56 
cellulifera Conrad, 1848, V.(Costellaria) ..-.....-- 54 
cericostata Laseron, 1951. Austromitra .-......-. 58 
cerithina Melvill, 1888, V.(Costellaria) ..-..--.-- 55 
cernica Sowerby, 1874, Thala -..--+++++++++s-5: 58 
ceylanica Preston, 1904. Thala se Ae EAs PR 58 
chalybeia Reeve, 1844. Mitra. -- +e sees eee ee ees 35 
chariessa Melvill, 1888. V.(Costellaria) ..-.--..+4. 55 
CHARITODORON Tomlin, Pr AO 
chelonia Reeve, 1845. V.(Costellaria) Pen, aes oes 54 
cheribonense Martin, 1896. UCR yee S 7: 3 Caveat hace 56 
chilensis Kiener, 1838. Mitra -.--+ss-seserseees 35 
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chiloensis Philippi, 1887. Imbricaria -....-++-+-++: 43 
chinensis Griffith & Pidgeon, 1834. Mitra .------- 35 
choava Reeve, 1844. Zierliana -.--.--++++sse8er> 59 
chrysalis Reeve, 1844. M.(Nebularia) .-...----++> 36 
CHRYSAME H, & A. Adams, 1853) ..-++s5-- ess 35 
chrysostoma Broderip, 1836, M.(Nebularia) ------ 36 
cimelium Reeve, 1845. V.(Costellaria) .------++: 55 
cincta Meyer, 1886. V.(Costellaria) ~.-..---+-+: 54 
cinctella Lamarck, 1822. Vexillum ......++--+++: 53 
cineracea Reeve, 1845, V.(Costellaria) .---.-++.++: 55 
cingulata A. Adams, 1853. M.(Nebularia) .-..----. 36 
cingulatum Lamarck, 1811. Vexillum .....-----+> 53 
cinnamomea A. Adams, 1853. Austromitra ...---.: 57 
circula Kiener, 1838, C.(Domiporta) ..-....+++55 49 
circulata Reeve, 1844. C.(Domiporta) --++++-+++: 49 
circumcisa Beyrich, 1854. Dentimitra ........-++: 41 
circumfossa Beyrich, 1854. Dentimitra ....-----> 41 
cithara Reeve, 1845. V.(Pusia) ----..-+..-+++e+-- 56 
citrina Gmelin, 1791. Vexillum ......-....55+---5 53 
citrina Reeve, 1844. Imbricaria ....-.-++s-s-++: 43 
clara Sowerby, 1874. M.(Nebularia) ....-..----: 36 
clathrata Reeve, 1844. V.(Costellaria) ......---++> 55 
clathrus Gmelin, 1791. Neocancilla ....---++-+-++ 50 
clathurella Tate, 1889. P.(Parvimitra) ..-..------ 138 
clavata Bellardi, 1887. M.(Dibaphimitra) ........ 38 
clifdenensis Finlay, 1930, Peculator -..-..-........ 118 
CLIB DEN Av ibaws; Fos? oho eeetes Adse se stevie ee 61 
climacoton Gardner, 1937. V.(Costellaria) wandoense 54 
climax Gardner, 1937. V.(Costellaria) .....-..+... 54 
CLINOMITRA Bellardi, 1888 ..........---5 0055 63 
cnestum Gardner, 1937. V.(Costellaria) .......... 54 
coarctata Reeve, 1844. M.(Nebularia) .......... 36 
coccineum Reeve, 1844. Vexillum ...--...-....... 53 
cochlearella Mayer-Eymar, 1891. Ziba ......-... 47 
coffea Schubert & Wagner, 1829. Mitra .-........ 35 
collinsoni A. Adams, 1853. V.(Costellaria) ........ 54 
colombelliformis Kiener, 1838. M.(Strigatella) .... 39 
colombiana Weisbord, 1929. Subcancilla .......... 46 
coloscopulus J. Cate, 1961. Vexillum ............ 53 
columbellaeformis Reeve, 1844, M.(Strigatella) ...- 39 
columbellaeformis Martin, 1931. Dentimitra ...... 41 
coma Odhner, 1924. Peculator ..............054. 115 
commutata Dautzenberg & Bouge, 1923. Vexillum .. 53 
complanata Tate, 1889, Microvoluta .-..-.......-. 119 
compressa Sowerby, 1874. Vexillum .....-........ 53 
compsa M. Smith, 1938, M.(Nebularia) .......... 36 
COMPSOMITRA Marwick, 1942 ............5. 125 
compta A. Adams, 1853. V.(Costellaria) ........ 55 
concentrica Reeve, 1844. V.(Costellaria) .....-.. 54 
concinna Reeve, 1844. V.(Pusia) .......--+.06. 56 
concinna Beyrich, 1854. Conomitra ............ 114 
condoriana Dautzenberg & Fischer, 1906. V.(Costel- 
CHEM Lass Te 30) LN AL LEP aa le ee 55 
confluens Dautzenberg, 1935. Mitra ........,.... 35 
conica Schumacher, 1817. Imbricaria ............ 43 
connectens Dautzenberg & Bouge, 1923. M.(Nebu- 
on be ne Ee dA iirc ee, Se ee Ss | 36 
consanguineum Reeve, 1845. V.(Pusia) .......... 56 
CONGELTSX Swanson, R20 9 so ps eyesele eye ee ae 42 
conoidalis Tate, 1889. Waimatea ................ 128 
conoidea Réding, 1798. Pterygia ................ 42 
conoidea Matheron, 1843, I.(Sohlia) ............ 44 
CONOMITRA Conrad: 1865.45 Tus ereagen cil. 105 
conovula Quoy & Gaimard, 1833 Imbricaria ...... 43 
conquisita Conrad, 1848. C.(Fusimitra) .......... 48 
consolidata Sowerby, 1874, M.(Nebularia) ........ 36 
contempta Dautzenberg & Bouge, 1923. V.(Costel- 
PUN ee ag tat ME ee Tks. Ie ek in) Oo ne, vee 55 
contermina Iredale, 1936. Mitra ................ 35 
contracta Swainson, 1820, M.(Nebularia) ........ 36 
conularis Lamarck, 1811. Imbricaria ............ 43 
conuliformis Cossmann, 1896. Conomitra ........ 106 


Page 
conulus Lamarck, 1811. Pterygia --<--++-++--+---: 42 
conus Gmelin, 1791. Pterygia .--+--+++++-+++--:- 42 
cookii Sowerby, 1874. Mitra .-----> ieee nina ons 35 
cophinum Gould, 1850. V.(Costellaria) BP er eae 54 
corallina Reeve, 1845. V.(Pusia) .---- Seen eee 56 
coralliophila Olsson, 1922. M.(Nebularia) aa 36 
corbicula Sowerby, 1870. V.(Costellaria) ..------ 54 
coriacea Reeve, 1845, Scabricola ..-+---------+>> 44 
cornicula Linnaeus, 1758. Mitra .------+++-+::-: 35 
coronadoensis Baker & Spicer, 1930. Mitra ....---- 35 
coronata Lamarck, 1811. M.(Nebularia) ..------ 36 
coronata Schumacher, 1817. Mitra ..-------+++-- 35 
coronata Schumacher, 1817. Pterygia ...:+++-+.+: 42 
coronatum Helbling, 1779. V.(Costellaria) -------- 54 
coronense J. Cate, 1968. V.(Costellaria) .----:-- 55 
corrugata Lamarck, 1811. Vexillum .-.---++-5+++: 33 
corrugata Defrance in Blainville, 1824, Proximitra . - 134 
corrugata Wood, 1828. V.(Costellaria) ..----++-> 54 
costatum Gmelin, 1791. V.(Costellaria) -----+--+) 54 
costatus Dall, 1890. Mesorhytis ..---+«--++++-++55 52 
COSTELLARIA Swainson, 1840 .-------++++++5> 53 
costellaris Lamarck, 1811. Vexillum ...------+-++-- 53 
costulosa Marwick, 1965. Waimatea .----::++++: 129 
cotteaui Cossmann & Lambert, 1884. Conomitra .. 114 
couvensis Maury, 1925, Subcancilla longa .---..-- 46 
coxi Ludbrook, 1958. M.(Eumitra) --..----++++55 37 
coxianum Fargo, 1951. V.(Costellaria) .......-..- 54 
crassa Swainson, 1822. M.(Nebularia) .--.------ 36 
crassicostata Sowerby, 1874. M.(Nebularia) --.-.. 36 
crassilabra Gabb, 1873, M.(Dibaphus) ---...--.. 38 
crassula J. Cate, 1963. M.(Nebularia) ....------ 36 
crebrilirata Reeve, 1844. V.(Costellaria) .......-.-. 34 
cremans Reeve, 1845. V.(Pusia) ..-+++.ss+eenees 57 
crenata Broderip, 1836. M.(Nebularia) ..-....-.. 36 
crenifera Lamarck, 1811. Neocancilla ..-...-..... 50 
crenilabris A. Adams, 1853. M.(Strigatella) ..-.--- 39 
creniplicata A. Adams, 1853. Zierliana ..---.------ 59 
crenulata Gmelin, 1791. Pterygia ---------------. 42 
cretacea Gabb, 1864. Dentimitra ...........-+++. 4] 
cretacea Sowerby, 1874. Mitra .........++..+.4-- 35 
cribum Dillwyn, 1817. Mitra «+ +;+++-+4+2++eae 35 
crispa Garrett, 1873. V.(Costellaria) ...... eee lPaae 
crispata Kiister, 1840. Vexillum ..............-. 53 
crocatum Lamarck, 1811. V.(Pusia) ....-.+.+.---. 56 
crocea. Reeve, 1845, ViGPusia) + 1-6 om 2 tps pte 56 
crocea Sowerby, 1874. Vexillum ...-........0055 53 
crosnieri Cernohorsky, 1970. Cancilla scrobiculata .. 48 
crouani Crosse, 1868. Imbricaria ...«.<.....+.--+> 43 
cruentatum Gmelin, 1791. V.(Costellaria) ...-..... 54 
cruzana Nowell-Usticke, 1959. V.(Pusia) .....--- 56 
crymochara Rochebrune & Mabille, 1885. V.(Parad- 

0" (o2 Nod a CO Pe, og irl ine is aie A A «fit Alo Day Pie 104 
cryptidulum Woodring, 1928. V.(Pusia) .......-.. 56 
cryptodon Fischer, 1882. V.(Latiromitra) ........ 101 
CRYPTOMITRA Bryan, 1956 (nom. nud.) ...... 33 
ctenotum Gardner, 1937. V.(Costellaria) .......... 54 
cucumerina Lamarck, 1811. M.(Nebularia) ...... 36 
CUCURBITA. Seuddee.. 1882 4 4 See 33 
cucurrupiense Oinomikado, 1939. V.(Costellaria) .. 54 
cumingli Reeve, 1844. V.(Pusia) ........  ...... 56 
cupressinum Brocchi, 1814. V.(Costellaria) ...... 54 
curta Strebel, 1908. V.(Paradmete) .............. 103 
curviliratum Sowerby, 1874. Vexillum .......... 53 
cuvierensis Finlay, 1930. Microvoluta .....-...... 123 
CYLINDRA Schumacher, 1817 ........ ig (Qe. 41 
cylindracea Reeve, 1844. Mitra ........-0..055- 35 
CYLINDEINAE Thiele, 1920 2. cra ns ee 41 
CYLINDROMITRA Fischer, 1884 ...........,.- 41 
CYLINDROMITRINAE Cossmann, 1899 ........ 41 
CYMAKRA Gardner, 1937. veo es. ees 63 
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dacotensis Stanton, 1920, Mesorhytis ............ 52 
dactyloidea Anton, 1839. Imbricarfa «2.5 4..s+<%. 43 
RR Ys ae, SOC OLUN L y ei 41 
dactylus Linnaeus, 1767, acy 22, 42 
daedalum Reeve, 1845. V.(Costellaria) .......... 54 
dainitiensis Makiyama, 1927. Mitra ............ 35 
dalli Engerrand & Urbina, 1910. Subcancilla ...... 46 
dalli Gardner & Aldrich, 1919. V.(Costellaria) 54 
danensis Cossmann, 1899. Conomitra ............ 114 
danica Ravn, 1939. Conomitra .................. 114 
dariensis Brown & Pilsbry, 1911, Subcancilla ...... 46 
dasaplurum Woodring, 1928. V.(Pusia) .......... 56 
dealbata A. Adams, 1853, M.(Strigatella) ........ 39 
deburghiae Sowerby, 1879. Imbricaria ............ 43 
decaryi Dautzenberg, 1932. Thala .............. 58 
decipiens Dautzenberg & Bouge, 1923. V.(Costel- 
CE iy ee Pel Oa a ae PS ae 55 
merayig eeve, 1k44. «Mites pee OE ag 35 
decora Reeve, 1844. V.(Costellaria) ............ 55 
decorata Defrance in Blainville, 1824. Imbricaria .. 43 
decorosa Stephenson, 1952. ? Mesorhytis ........ 51 
decurtata Reeve, 1844, M.(Strigatella) .......... 39 
delbosi Roualt, 1850. Conomitra ................ 114 
delicata A. Adams, 1864. V.(Costellaria) -..-...... 55 
deningeri Martin, 1916, V.(Costellaria) .......... 54 
dennanti Tate, 1889. M.(Dibaphimitra) .......... 38 
dennisoni Reeve, 1844. Vexillum .............+5, 53 
DENTIMITRA Koenen, 1890 ............-.--5- 40 
depexum Deshayes in Laborde & Linant, 1834. 
Boobie) OO ee ee ee eee 56 
depressa J. Cate, 1963. V.(Pusia) ..........0.., 56 
dermestina Lamarck, 1811. V.(Pusia) ............ 56 
desetangsii Kiener, 1838. Scabricola  ............ 44 
deshayesii Reeve, 1844. V.(Costellaria) .......... 54 
desmia Gardner, 1937. Subcancilla .............-. 46 
diaconalis Melvill & Standen, 1903. V.(Costellaria) 54 
diadema Swainson, 1822. Mitra ........-....... 35 
diamantina J, Cate, 1963: Mitra .:2..0.2.¢s¢04-0. 35 
diamesa Hervier, 1898. V.(Costellaria) .......... 54 
diasticta Cossmann, 1896, Conomitra ............ 106 
dibaphiformis Sowerby, 1874. M.(Dibaphus) ..-... 38 
DIBAPHIMITRA Cernohorsky, 1970 .......... 37 
PIOAPEAUS Philipp 1847 1. 4s a ewe te ee Lee 38 
dichroa Adams & Reeve, 1850. V.(Pusia) ......,. 56 
dictua Tenison-Woods, 1880, M.(Eumitra) ...... 37 
diductua Tate, 1889. M.(Eumitra) ...-.......0.. 37 
didyma Turton, 1932. Austromitra .,.---.-++++.+- 57 
miegensis Dall, 1919, Mitta ...-4. rid eisai ne 35 
mpitalis Link, 2807. Mitta 203 nee ee hae ns 35 
Giena A. Adams, 1855. Mitra ..0--. 61.2 -reeceee 35 
dijki Martin, 1906. V.(Costellaria) ..........-+.- 54 
dilectissima Melvill & Sykes, 1899. V.(Costellaria) .. 54 
dimidiata Sowerby, 1870. V.(Costellaria) ........ 55 
DIPLOMITRA Finlay, 1927 «.2.-s.scetesiiae. 36 
DIPTYCHOMITRA Bellardi, 1888 ...-.,.-..-... 63 
directa Berry, 1960. Subcancilla .......-..--.055 46 
discolor Roding, 1798. M.(Strigatella) .......... 39 
discolor Kiister, 1840, M.(Strigatella) .-...-..---- 39 
discolorium Reeve, 1845. V.(Costellaria) ....-.-. 54 
discors Kiister, 1840. V.(Pusia) ---.-+-.--.-.+.-. 56 
distensa Cossmann & Pissarro, 1901, Conomitra .- 106 
distincta Thiele, 1925. Austromitra «...++..+--+--- 57 
dissimilis Powell, 1937. Peculator -.---...---+-- 116 
diutenera Hervier, 1898. V.(Costellaria) ....-.++>+ 55 
dohrni A. Adams, 1864, V.(Costellaria) ......++-: 55 
doliolum Kiister, 1839. M.(Nebularia) ....------ 36 
dollfusi Cossmann & Pissarro, 1901, Conomitra .... 107 
dolorosa Dall, 1903. M.(Strigatella) ..-.--+-+55- 39 
DOMIPORTA Cernohorsky, 1970 ..----+++-++55 49 


dorotheae Melvill & Standen, 1896. V.(Costellaria) 55 
druyvesteyni Koperberg, 1931. V.(Costellaria) -.-. 54 
dumosa Conrad in Wailes, 1854. Lapparia -..----- 62 
dunbari Olsson, 1932. Mitra swainsonil «.---+-->> 34 
dunkeri Jickeli, 1874. V.(Costellaria) ..--++++++>- 54 
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duplilirata Reeve, 1845. C.(Domiporta) .......-.. 49 
dupontii Kiener, 1838. Mitra .-..-.6. cs..e.c.5. 35 
EBENOMITRA Monterosato, 1917 .-.--...--+- 55 
ebenus Lamarck, 1811. V.(Pusia) ..-..-..--++-. 56 
eburnea Philippi, 1850. Imbricaria .............. 43 
eburnostoma Garrett, 1880. Neocancilla -.....-.-.- 50 
echinatum A. Adams, 1853. V.(Costellaria) .-...-- 54 
echyra Melvill, 1925. M.(Nebularia) ......-.-..: 36 
ecuadoriana Olsson, 1964. Subcancilla ...........- 46 
edentula Swainson, 1823. M.(Dibaphus) .--..--... 38 
effusa Broderip, 1836, Mitra ..-...-. +... +4 ee eeee 35 
EGESTAS: Finlay, 1927: 20.6.4 a ha ottaies ee es 60 
ehrenbergi Jickeli, 1874. C.(Domiporta) .....-..-.. 49 
elachista Woodring, 1964. V.(Costellaria) .....--- 54 
elata Roding, 1798. V.(Costellaria) ..-........... 54 
elatior Finlay, 1924. M.(Nebularia) ..........-- 36 
elatocostata Sacco, 1904. Thala ......-----.«+5: 58 
elegans Link, 1807, Vexillum ...-..-.4ssuesaees 53 
elegans Reeve, 1845. Vexillum ....---....+.4-565 53 
elegans Michelotti, 1847. V.(Costellaria) ........ 54 
elima J. Cate, 1963. V.(Costellaria) ......--..--. 54 
elizae Melvill, 1899. V.(Pusia) -...-.-+++++se-e ee 56 
elongata Lamarck, 1803. Mitra .......-..-+-+--: 34 
elongata Hirase, 1908. Pterygia ...-.....--...4+ 42 
elongata Sohl, 1963. Paleofusimitra .........-.- 39 
emaciata Dautzenberg & Bouge, 1923.M.(Nebularia) 36 
emersoni Pilsbry, 1921, Neocancilla ...-......--- 50 
emiliae Garrett, 1880. V.(Costellaria) ...-.....--- 54 
emiliae Preston, 1908. Mitra .-.--..-.+-..+---+-+-: 35 
emmae Yokoyama, 1920. V.(Pusia) ....--.------: 56 
enavata Marwick, 1931. Waimatea ....--.---+.+. 129 
encausta Gould, 1850. V.(Pusia) ....-..-...-4+-. 56 
enysi Hutton, 1873. Waimatea ...-.---.:-.-14-55 130 
epiphanea Rehder, 1943. V.(Pusia) .....-...-.4-> 54 
EPISCOMITRA Monterosato, 1917 ........44-. 33 
episcopalis Linnaeus, 1758. Mitra ..-.-.....---. 35 
erecta Powell, 1934. Austromitra .-..---.....-+:- 58 
eremitarum Roding, 1798. Mitra ................ 35 
ericea Pease, 1860. M.(Nebularia) ...-...1.....- 36 
erronea Dohrn, 1861. Mitra ..:..+..:.e0ccecuu.45 35 
eruda J. Cate, 1963. V.(Costellaria, .-.......... 55 
erythrogramma Tomlin, 1931. Subcancilla ..-..... 46 
escharoides Tate, 1889. V.(Costellaria) -.......... 54 
escheri Beets, 1941. V.(Pusia) ....+.....-....006- 56 
escoffierae Fontannes, 1880, Mitra ..........-... 35 
etremoides Finlay, 1924. V.(Costellaria) .....-.... 54 
eucosmia Turton, 1932. Austromitra ............ 57 
eudianthe Melvill, 1895. V.(Costellaria) .......... 55 
euglypha Tate, 1889. V.(Costellaria) .....-....... 54 
BUMIPP RAs TateslSne oo Soy ateen nan eae e 36 
EUMITRA Melvill & Standen, 1895 -........... 33 
euphrosyne Tomlin, 1932. Charitodoron .....-...-. 40 
eusulcata Finlay, 1924. M.(Nebularia) ..-....-,.- 36 
euzonata Sowerby, 1900. Austromitra .--.......-- 57 
evelynae Melvill, 1895. V.(Pusia) .....-.-..++-++; 56 
exacuta Bellardi, 1887. M.(Nebularia) ....-....--.- 36 
exaratum A, Adams, 1853. V.(Costellaria) .-....--- 54 
exasperatum Gmelin, 1791. V.(Costellaria) ......-- 54 
exiguum C. B. Adams, 1845. V.(Pusia) .......... 56 
exile Gabb, 1860. V.(Costellaria) ......-.....-... 54 
exilima Locard, 1807, Aiba) oe sks paw eee an 47 
exis. Réeve, VadS. Tittle soa tp icen decoteaeeh o 58 
exilis Tate, 1889. ? Austromitra ....-....+.-s0.- 58 
eximia A. Adams, 1853. Scabricola ......-....... 44 
eximia Bellardi, 1888. Diptychomitra ............ 63 
exposita Iredale, 1936. Mitra .........-...+.-...., 35 
exquisita. Garrett, 1873.. Thala. + 0.6 tosis of ~ 93 otis fatee 58 
exquisita Sowerby, 1889. V.(Costellaria) ........ 55 
extensa Koenen, 1890. Conomitra ..--............ 112 


exusta Dautzenberg & Bouge, 1923. V.(Costellaria) 55 
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farda J. Cate, 1963. V.(Costellaria) ---.++.+--+: 35 
fasciata Chenu, 1859. S.(Swainsonia) ...---+-:: >: 45 
fasciolaris Deshayes in Laborde & Linant, 1834. Mitra 35 
fastidiosa Iredale, 1929. Pterygia ...+------>+> aes see AD 
fastigium Reeve, 1845. M.(Strigatella) .----+---> 39 
fenestrata Lamarck, 1811, Pterygia ..--+---++++-> 42 
fenestrata Suter, 1917. Egestas .....---+---++++++ 60 
fergusoni Sowerby, 1874. M,(Dibaphimitra) -.---- 38 
ferrugata Dillwyn, 1817. M.(Nebularia) ..-.---+°> 36 
ferruginea Lamarck, 1811. M.(Nebularia) ©. +----- 36 
“festum Reeve, 1845. V.(Costellaria) ---+-++ss+++>- 54 
ficulina Lamarck, 1811. V.(Pusia) «+--+. ::--59+: 56 
fidicula Gould, 1850. V.(Costellaria) ..---+-+1+:>> 54 
fidis Sowerby, 1916. V.(Pusia) -...+--+++5s--s405 57 
fijiensis Ladd, 1934. Subcancilla malleti ---..:.--: 46 
filaris Linnaeus, 1771, C.(Domiporta) .------++->> 49 
filiareginae J. Cate, 1961. Vexillum ..-.---::s-+5: 53 
filistriatum Sowerby, 1874. V.(Costellaria) «+++... 55 
filius Melvill, 1925. Mitra ------++--sseeee terres 35 
filosa Born, 1780. C.(Domiporta) ------s+::s->: 49 
filum Wood, 1828. S.(Swainmsonia) ~-----+s+s:::: 45 
fischeri Souverbie, 1860. Ziba ..-...---+-----5: 47 
fissurata Lamarck, 1811. S.(Swaimsonia) .--:-»---» 45 
flammea Quoy & Gaimard, 1833. Ziba ..--+.-----. 47 
flammigera Reeve, 1844. Subcancilla ....------°: 46 
flammulata Pease, 1868. V.(Pusia) -....++.-+++:) 56 
flavescens Reeve, 1844. V.(Pusia) .-.-.---«ssss55- 56 
flavofusca Lamarck, 1811. Mitra ....--..0.++++5- 35 
flexicostata Garrett, 1880. V.(Costellaria) -..--.-- 54 
flexilabris Sowerby, 1875. M.(Strigatella) ..-...-- 39 
flexuosa Sasso, 1827, V.(Costellaria) ...------«+> 54 
floccata Reeve, 1844. Mitra ........+--++s-0 be: 35 
florida Gould. 1856. M.(Dibaphimitra) -.-....--. 38 
floridana Dall, 1884. Thala ...--.--..------- a: ae 
floridula Sowerby, 1874. M.(Nebularia) -..-..-.-. 36 


fluviimaris Pilsbry & McGinty, 1949. M.(Nebularia) 36 


fodinalis Tate, 1899. M.(Eumitra) ..-..+.+++++:. 37 
foraminata Broderip, 1836. Mitra «.--.-:-.---+: 35 
fordi Pilsbry & McGinty, 1949. M.(Nebularia) -... 36 
formosa A. Adams, 1853. Neocancilla ......--+.-- 30 
formosa Pease, 1868. 5,(Swainsonia) -.-.----- 45 
formosensis Sowerby, 1889. Vexillum .-..-..---+-: 53 
forticostata Reeve, 1845. V.(Pusia) ..-----+-++..-: 56 
fortiplicatum Pease, 1868. V.(Costellaria) ......-. 55 
fortis Melvill,. 1925. Mitra. oa ee ea a hele ote 35 
foveata Sowerby, 1874. Thala ....,.-+--.-..++,, 58 
foveolata Dunker, 1858. Subcancilla -........... 46 
fractum Marwick, 1926. Nom. dubium .......-.-- 140 
fraga Quoy & Gaimard, 1833. M.(Nebularia) .... 36 
fraga Kiener, 1838. V.(Pusia) «.--+:esreceseres 56 
fragillima Watson, 1882, V.(Paradmete) ..-..---.-. 102 
franciscana Tenison-Woods, 1877. C.(Domiporta) .- 49 
frater Pilsbry & Johnson, 1917. V.(Costellaria) ..-. 54 
fratercula Garrett, 1873. V.(Pusia) .-.......-.--. 37 
fulgetrum Reeve, 1844. Ziba ..-..-1-s0...0.00. + 47 
fulgurita Reeve, 1844, Mitra ........--eueeeevues 35 
fulleri MacNeil, 1960. V.(Costellaria) ............ 54 
filtenir Ke A. Sabi 2897. Mitra: oh a se capes 35 
fulva Swainson, 1829. Mitra .-.+:....----6ssaae-. 35 
fulvescens Broderip, 1836. Mitra ........-....... 35 
fulvolirata Sowerby, 1879. Vexillum .........-.. 53 
fulvosulcata Melvill, 1888. V.(Pusia) .....-...... 56 
funalis Bellardi, 1888. V.(Pusia) ....-.--...-.--- 56 
funereum Reeve, 1844. Vexillum ....-........... 53 
funiculata Reeve, 1844. Subcancilla ....-.-......-. 46 
fusca Swainson, 1824. S.(Swainsonia) ......-...,, A5 
fusca Reeve, 1844. Mitta, 9. 255 rns ste oe mee es 35 
fuscescens Pease, 1860, M.(Strigatella) ........+.. 39 
fuscoapicatum E. A. Smith, 1874. V.(Costellaria) .. 55 
FUSCOMITRA Pallary, 1900 ....-....:-.s...4. 33 
fusellina Lamarck, 1803. Conomitra -............. 107 
fusiformis Brocchi, 1814. Mitra ................ 34 
fusiformis Kiener, 1838. V.(Costellaria) ......-. 55 


fusiformis J. de C. Sowerby, 1840. M.(Nebularia) 36 
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fusiformis Pease, 1868. Mitropsis «---+++--+--+-+ 64 
FUSIMITRA Conrady 1855 «.+++-+70- rts teere es 48 
Fuscides Lea, 1833. Conomitta. 105+ 0 tererceses 110 
fusulus Cocconi, 1873. Ziba ..--+-*+srrertr terre 47 
fusus Souverbie, 1876. Thala «--++---++rr7s85 58 
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Saute Pilsbry & Johnson, 1917. M.(Dibaphus) --;- 38 
gambiana Dohrn, 1861. Ziba ..-++: Roars hese oth bt 47 
gasparini d’Orbigny, 1843. ? Mesorhytis ee Pe 51 
gausapata Reeve, 1845. M.(Nebularia) -.-+++++-- 36 
eembacanum Martin, 1884. V.(Costellaria) .-.--- 54 
gemmata Sowerby, 1874. V.(Pusia) ---++-+-s-++0" 56 
genotiaeformis Cossmann, 1896. Proximitra secead 134 
geoffreyana Melvill, 1910. V.(Costellaria) +--+ 5+>- 55 
georgii Melvill & Sykes, 1899. VAP USIAY 40a 2% 56 
gerthi Pannekoek, 1936. Subcancilla ...---+++++- 46 
gigantea Reeve, 1844. Subcancilla pent Aes Has 46 
gilbertsoni J. Cate, 1968. M.(Dibaphimitra) --.---: 37 
glabra Swainson, 1821. Mitra «+--+-+1+-7- 40ers 35 
clabra Pease, 1868. V.(Pusia) «-::++:ssssserrtes 56 
glabra Ravn, 1933. Conomitra «-----+++- +s ser 106 
glandiformis Reeve, 1845. V.(Pusia) er 56 
glans Reeve, 1844. Pterygia .---+---:-+-+ssu0r 42 
globosa Morch, 1852. M.(Nebularia) .-..--++---- 36 
gloriola Cernohorsky, 1970. C.(Domiporta) ~-..--: 49 
gloriosum Noodt, 1819. Vexillum «--------+ss->>) 53 
vodini Cossmann, 1891, Conomitra ------+-+++++> 114 
golishi J. Cate, 1963, Mitra .. 2+ ts a2 +62 +0554 35 
goniophora Bellardi, 1850. Paid £405.05 ser ei ee is ee 47 
gonzabuense MacNeil, 1960. V.(Costellaria) amanda 54 
GOSAVIA Stoliczka, 1866 ...~---+++esssaase 62 
sotoensis E, A. Smith, 1879. V.(Costellaria) ..---- 55 
goubini Hervier, 1898. V.(Pusia) --.+--++----+++>> 37 
gracile Lea, 1841. V.(Costellaria) -..-..+-s+-+++-+>- 54 
gracilenta Meek, 1876. Mesorhytis .--..-+.+-+>-- 31 
gracilis Reeve, 1844. C,(Domiporta) «-..----++) 49 
gracilis Philippi, 1850. C.(Domiporta) ...+..---- 49 
graeffei Crosse, 1867. V.(Pusia) ©. +++ +++s-s55 56 
granata Reeve, 1844, M.(Strigatella) ..----+:: 39 
granatina Lamarck, 1811. C.(Domiporta) ...-.--. 49 
graniformis Lamarck, 1803, Conomitra ......---- 107 
granosum Gmelin, 1791. V.(Costellaria) -.-.---> 55 
grantense Johnson, 1899. V.(Costellaria) .----.-. 54 
granulata Defrance in Blainyille, 1824. M,(Nebularia) 36 
granulosa Lamarck, 1811. M.(Nebularia) .--..-+-. 36 
eratiosa Reeve, 1845. Thala .-----+-+++s++-+e5 5: 58 
grelloisi Récluz, 1853. M.(Strigatella) .------+>> 39 
greyi Shuto, 1969. V.(Costellaria) ....------+++5 54 
groenlandica Beck in Mdller, 1842. Volutomitra .-.. 98 
gruneri Reeve, 1844. Vexillum -.....-.--5+++55 5) 53 
guizehensis Cuivillier, 1933. Conomitra --.-.---.+. 114 
gunteri Olsson & Harbison, 1953. V.(Costellaria) 54 
guttata Swainson, 1824. Mitra .-- +... +1. seer eee 35 
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hadfieldi Melvill & Standen, 1895. V.(Costellaria) .. 35 
hamadryas Gardner, 1937. V.(Costellaria) ........ 54 
hamillei Petit de la Saussaye, 1851. Neocancilla ...- 50 
hammakeri Harris, 1894. Conomitra fusoides ..---. 110 
haneti Petit de la Saussaye, 1852. Subcancilla . . 46 
hanleyana Dunker, 1877. Mitra .....-.-..-++->- 35 
hanleyi Dohrn, 1862. V.(Pusia) ....-..0..-...-.. 56 
hanleyi Sowerby, 1874. M.(Nebularia) .......... 36 
HARPAEFORMIS Lesson, 1842 ..........-..-.4. 52 
harpaeformis Lamarck, 1822. V.(Costellaria) 54 
harpifera Lamarck, 1811. V.(Costellaria) ......-- 54 
hastata Sowerby, 1874. V.(Costellaria) .......... 34 
hayashii Kira, 1959, Pterygia .................. 42 
haycocki Dall & Bartsch, 1911, (Mitromorphine turrid) 63 
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hayesae Nowell-Usticke, 1959. APSR ona ee 56 
healeyi Fargo, 1948. V.(Costellaria) ......,..... 54 
hebes Reeve, 1845. Neocancilla ................ 50 
hebraea Lamarck, 1822. M.(Strigatella) .......... 39 
hectori Hutton, 1905. Mitra -................... 34 
hedleyi Murdoch, 1905, Peculator .............. 116 
helena Thiele, 1925. Columbella .........,...... 40 
helena Turton, 1932. Austromitra .............. 57 
helenae Bartsch, 1915, V.(Costellaria) .......... 54 


hemicolpodes Cossmann & Pissarro, 1901. Conomitra 107 
hemiconoides Cossmann, 1897, Conomitra ........ 107 


hendersoni Dall, 1927. V.(Costellaria) .......... 54 
hendersoni Rehder, 1943, V.(Costellaria) ........ 54 
henekeni Sowerby, 1850, Subcancilla ............ 46 
hera Turton, 1932. Austromitra ................ 57 
herklotsiana Dohrn, 1861. Cancilla ..-........... 48 
hervieri Dautzenberg & Bouge, 1923, V.(Costellaria) 55 
hidalgoi Sowerby, 1913. Subcancilla .............. 46 
hindsii Reeve, 1844. Subcancilla -..-............ 46 
hirasei Pilsbry, 1904. Mitra .......6.04--eseueue 35 
hirasei Kira, 1962. V.(Costellaria) ......-..-.-.- 55 
histrio Reeve, 1844. V.(Pusia) ..........-..0000- 56 
hizenensis Pilsbry, 1921. V.(Pusia) ..-..-...+5.5. 56 
. holmesii Dall, 1890. V.(Costellaria) ..-......--. 54 
honesta Melvill, 1895. V.(Costellaria) ...........- 54 
honoluluensis Pilsbry, 1921. M.(Nebularia) ..... 36 
hordeola Deshayes, 1865. Conomitra -.........>. 114 
hosfordense Mansfield, 1930. V.(Costellaria) ...... 54 
hottentotta Thiele, 1925, Microvoluta -....... 124 
hukusimana Nomura & Zinbo, 1935. Mitra .......- 34 
humilis Hervier, 1898. V.(Costellaria) ...........- 55 
hybrida Kiener, 1838. Vexillum ...-..--..---.-.. 53 
hypermeces Cossmann, 1896, Conomitra ......-->. 114 
hystrix Montrouzier, 1862. Subcancilla .......-.. 46 
I 
ickeae (pars) Oostingh, 1939. Subcancilla ..--.,-. 46 
ickei Martin, 1906. V.(Costellaria) ............-. 54 
sone: Metvill, 1893. Mitra ..,.. 26064 spe we i pees 35 
TOoTOCHILA. Pilsbry, 2921 ...2-5-.02 hie. fee, O55 
idjowensis Oostingh, 1939. M.(Nebularia) ........ 36 
ignea Wood, 1828. V.(Costellaria) ...--.-...--.. 54 
ignobilis Reeve, 1844. Mitra .......-.-1 eee eee es 35 
illacidata Woodring, 1928. Subcancilla -...--..-. 46 
lecebra Melvill, 1927. Thala ..........-5.504-- 58 
ima Bartsch, 1915. Austromitra «.-..2+-.-.++4+) 57 
IMBRICARIA Schumacher, 1817 ....---.-s5--: 43 


IMBRICARIINAE Troschel, 1867 ......-..+---- 42 
imitatrix Dautzenberg & Bouge, 1923. V.(Pusia) 5 
immaculata Tapparone-Canefri, 1879, V.(Costellaria) 54 
immaculata Melvill & Standen, 1901. V.(Costellaria) 55 
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imperialis Roding, 1798. Mitra ....-.--+-++---+ 3 
impressa Reeve, 1844. V.(Costellaria) .....- ott 
impressa Koenen, 1890. Dentimitra .---- +++ +++: 41 
inaspecta Deshayes, 1865. Conomitra .....-..---+ 114 
inca d’Orbigny, 1841. M.(Nebularia) .,.--+--++-> 36 
incarnata Reeve, 1845. C.(Domiporta) .---.-++>: 49 
incarum Pilsbry, 1944. Mitricaulis -.-.-----s:995 63 
inchoata Cossmann & Pissarro, 1901. V.(Pusia) .. 56 
incisa Adams & Reeve, 1850. S.(Swainsonia) .-- --- 45 
incisa Marwick, 1942. Waimatea .-.---+:++e+-5: 127 
incisula Marwick, 1929. Waimatea ..--.------+>> 130 
incompta Lightfoot, 1786. Mitra .-.-+----+sss+>> 35 
inconspicua Hutton, 1885. Waimatea ...---«:+>-- 125 
indentata Sowerby, 1874. M.(Nebularia) ..------ 36 
indica Stoliczka, 1868. Gosavia ...------- Cee 62 
induta Sowerby, 1875. Miira ..-----+++s+srrscee? 35 
inermis Reeve, 1845. V.(Pusia) --------ss5ss9t> 56 
infaustum Reeve, 1845. V.(Pusia) -)--+-+----00°° 56 
infecta Reeve, 1844. M.(Nebularia) «--.-----+°: 36 
inflata Grant-Mackie, 1965. Clifdenia turner! ..-- 61 


infrafasciata Souverbie, 1865. V.(Pusia) «---+-°> 56 


innotabilis E. A. Smith, 1890, Austromitra ...-...- 


inornata Beyrich, 1854. Conomitra ...-..-.-... 


inquinata Reeve, 1844. Mitra ..........-+..5.. 
insculpta A, Adams, 1853. Subcancilla ............ 
insignis A, Adams, 1853. Aidone ....--..--..-.- 
interlirata Reeve, 1844. Subcancilla .........-... 
intermedia Dall, 1890, Microvoluta ..........+.+. 


intermedium Kiener, 1838. Vexillum rugosum 


interpunctata Odhner, 1920. V.(Costellaria) ..... 
interrupta A. Adams, 1853. Vexillum .....-...... 
interruptum Anton, 1839, V.(Costellaria) .......- 
intersculpta Sowerby, 1870. Ziba ....-.......-.. 
interstriatum Sowerby, 1870. V.(Costellaria) -...- 
intertaeniata Sowerby, 1874. V.(Costellaria) ..... 
interviewi Ray, 1954. V.(Costellaria) ....-....-. 
intortellum Cossmann, 1896. V.(Pusia) ...-.-.--- 
inversicolor Dautzenberg & Bouge, 1923. M.(Striga- 
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iredalei Powell, 1958. V.(Costellaria) ...-...-.. aa 
isabella Swainson, 1831. Cancilla .......--...--- 
isaol Kuroda & Sakurai in Kuroda, 1959. Vexillum 
isaotakii Kuroda, 1961. V.(Costellaria) ...-..... 
PSARA HH. & A. Adams, 2853° (5 pee bite ees 
isomeres Melvill & Sykes, 1897. Imbricaria ..... 
iteina Melvill, 1918. V.(Costellaria) ........-.. 
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jacksonensis Cooke, 1926. Conomitra .....-..... 
jaculanda Gould, 1860. Thala ................. 


jaffaensis Cotton & Godfrey, 1932. Austromitra 


januszkiewiczi Friedberg, 1928. V.(Pusia) -.-..-... 
japonica A, Adams, 1864. Mitra .........,..... 
javanum Martin, 1880. V.(Costellaria) ......... 
jeancateae Sphon, 1969. Thala ........-----.--. 
jervisensis Laseron, 1951, Microvoluta ........... 
joloensis Cernohorsky, 1970. Microvoluta ....... 
jonkeri Martin, 1884. Vexillum .....-.-.-....-... 
jousseaumiana Mabille, 1898. M.(Strigatella) ..... 
jucunda Tapparone-Canefri, 1876. M.(Strigatella) . . 
jucunda Dunker, 1879, Vexillum ...-........--.. 


judaeorum Dohrn, 1861. V.(Costellaria) . 


jukesii A. Adams, 1853. Vexillum vulpecula ....... 
junghuhni Martin, 1880. Cancilla aegra ...-...--. 
juttingae Koperberg, 1931. Subcancilla ......... 
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kalimnanense Cernohorsky, 1970. V.(Costellaria) 


kamehameha Pilsbry, 1921. Mitra -.--..-....... 


kanaka Pilsbry, 1921. V.(Pusia) ....--.--.- 


kannegieteri Icke & Martin, 1906. C.( Domiporta) 

Carnie oe Aho 5 Beech oho at ght mene bee tee an 
kelirensis Martin, 1916. Mitra ........-.,..-..-.- 
kewaloensis J. Cate, 1963, V.(Costellaria) ..-...- 
kieneri Philippi, 1850. M.(Nebularia) ........... 
kieneri Sowerby, 1874. V.(Pusia) ....-..-.----- 
koolhoveni Oostingh, 1939, Mitra ............. 
kowieensis Sowerby, 1901, Austromitra .-.-..... 
kraussi Dunker, 1861. V.(Pusia) .-..--..-+-.-+++ 
kurakiensis Hatai & Nisiyama, 1952. Mitra ....... 


kurodai Sakurai & Habe, 1964. V.(Costellaria) 
kyaungonensis Vredenburg, 1923. M.(Nebularia) 
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lacertosum Cernohorsky, 1970. V.(Costellaria) 


lacunosa Reeve, 1844. Scabricola ...........-... 
laeta A. Adams, 1853, S.(Swainsonia) ..-..--..-.- 
laevicostata Sowerby, 1874. V.(Costellaria) ...-. 
laevior Dall, 1889. Microvoluta ............... 
laevis A. Adams, 1853. S.(Swainsonia) ....-...- 
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laevizonata Sowerby, 1874. V.(Pusia) »........-+5 56 
lalage Melvill & Standen, 1901. C.(Domiporta) ...- 49 
lamarckii Deshayes, 1832. Mitra ...-....--...5-- 35 
lamarckii Deshayes, 1865, Volvariella ...........-- 64 
lamberti Souverbie, 1875. Mitra ........---...-. 35 
lanceolata Hervier, 1898. V.(Costellaria) ........ 54 
langfordi Pilsbry, 1921. C.(Domiporta) ........-. 49 
langfordiana J. Cate, 1962. Neocancilla .........- 50 


languida Bryan, 1956. Volutomitra (nom. nud.) .. 100 
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lapugyensis Hoernes & Auinger, 1880. Thala ...... 58 
Jarranagai Carcelles, 1947. Cancilla ..........-... 48 
laterculatum Sowerby, 1874. V.(Costellaria) ...... 54 
LATIROMITRA Locard, 1897 ........6..50004 101 


latruncularia Reeve, 1844. Mitra .,......-..-..-. 35 


laubei Hoernes & Auinger, 1880. Thala .......... 58 
lautum Reeve, 1845. V.(Pusia) -.......-. 56 
lawsi Finlay, 1930. Austromitra ........-.. 58 
layardii A. Adams, 1853. V.(Costellaria) ........ 54 
legrandi Tenison-Woods, 1876. Austromitra ......- 57 
lemma Iredale, 1929. M.(Nebularia) ..........-. 36 
lennieri Cossmann & Pissarro, 1901. Conomitra .. 107 
fens -Waoed: 1875. Mitra a. os. Mint Pe cae ate oo 35 
leopardina Kiister, 1839. M.(Strigatella) ........ 39 
lepa de Gregorio, 1890. Conomitra ...-...-...... 110 
leptaleum Tate, 1889. V.(Costellaria) .......-.... 54 
leucodesmum Reeve, 1845. V.(Pusia) .........--. 56 


leucostoma Gmelin, 1791, Neocancilla ......... oo 


leucozona Kiister, 1839. M.(Nebularia) ........-. 36 
leucozonias Deshayes in Laborde & Linant, 1834. 
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leurum Woodring, 1928. V.(Pusia) ..-...,.-.----- 56 
libertiense Mansfield, 1930, V.(Costellaria) ...... 54 
lienardi Sowerby, 1874. M.(Nebularia) .......... 36 
lifouana Crosse, 1872. Pterygia .....-.......... 42 
ligata A. Adams, 1853. V.(Pusia) ....-... 56 
ligata Tate, 1889. Conomitra -........ ow 113 
ligatum Suter, 1917. Waimatea .....-..-......... 130 
lignaria Reeve, 1844. Mitra .....,...-65+-,-2.+-: 35 
lima Sowerby, 1874. Pterygia .-........-..4s05. 42 
limacina Lamarck, 1811, M,(Nebularia) .........- 36 
limata Reeve, 1845. S.(Swainsonia) .............. 45 
limbifera Lamarck, 1811. M.(Strigatella) .......- 39 
limburgensis Binkhorst, 1861. Conomitra ---..... 105 
limiticum Oostingh, 1935. V.(Costellaria) ........ 54 
limonensis Olsson, 1922. Cancilla ........-....... 48 
TNOSa eAOEE. Mittra, Sota awe wy cue 35 
lincolnensis Angas, 1878. Austromitra -.........., 58 


lincta Hutton, 1885. Microvoluta ..... etme as Bae ee 


lineata Lea, 1833. V.(Costellaria) -............+4 54 
lineata Broderip, 1836. Subcancilla .............. 46 
lineata Swainson, 1840, M.(Strigatella) .......... 39 
lineata Kiister, 1841. M.(Strigatella) ........-... 39 
lineatus Swainson, 1821. Imbricaria .............. 43 
lintoidea Aldrich, 1894, Dentimitra .-....,....... 41 
iipara J. Cate, 1963.V.(Pusti) ..-. 65. a a een cae. 57 


lirocostatum Cossmann, 1903. V.(Costellaria) .... 54 


litterata Lamarck, 1811. M.(Strigatella) ........ 39 
lividum Roding, 1798. Vexillum ................ 53 
loebbeckeanus Weinkauff, 1887. M.(Dibaphus) .... 38 
longa Gabb, 1873. Subcancilla longa ........-..-... 46 
longicauda Strebel, 1908. V.(Paradmete) ........ 103 
longispira Sowerby, 1874. V.(Costellaria) ........ 55 


loochoensis MacNeil, 1960. Cancilla .....-........ 48 


loricata Reeve, 1844, Mitra ..............-,.--, 35 
lornensis Marwick, 1926, Waimatea .............. 132 
lotum Reeve, 1845. V.(Pusia) ......6....sse2005 56 
loweana Pilsbry, 1931. M.(Nebularia) .......... 36 
lowei Dall, 1903. M.(Nebularia) ................ 36 
lubens Reeve, 1845, V.(Costellaria) .-..-......... 55 
lubried, Pease, i860, WiGPusig): en cb ee hes eer tees 56 
lucidum Reeve, 1845. V.(Costellaria) ............ 55 


luctuosa A. Adams, 1853. Mitra ................ 35 
luculentum Reeve, 1845. V.(Pusia) 
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lugubris Swainson, 1821. M.(Nebularia) 
lukovitchi Alekseev, 1963. Conomitra .-.--.-...... 
lurida Turton, 1932. V.(Pusia) 
lutea Quoy & Gaimard, 1833. M.(Strigatella) 
lyratum Lamarck, 1822, Vexillum 
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macfadyeni Cox, 1930. Vexillum 
macra Finlay, 1927. Austromitra ..- +--+ es. .ssse. 
macrospirum A. Adams, 1853. V.(Costellaria) 

maculosa Reeve, 1844. M.(Strigatella) 
maesta Reeve, 1845. Mitra 
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major Dautzenberg & Bouge, 1923. M.(Strigatella) 39 
makiyamai Shuto, 1962. V.(Costellaria) .........- 54 
malcolmensis Melvill & Standen, 1901. V.(Costellaria) 54 
malleti Petit de la Saussaye, 1852. Subcancilla .... 46 
malsburgi Menke, 1828. Neocancilla --.---.-----. 50 
mangilopse Gardner, 1937. V.(Costellaria) ...-.. 54 
mantjeuriensis Oostingh, 1939. Subcancilla ........ 46 
manria. Finlay, 1927. Mitta 154 eee Poors vires 35 
marciae Sowerby, 1913. V.(Costellaria) ...-.-..-. 54 
marginata Lamarck, 1803, Conomitra ...-.---.... 108 
marginata Sowerby, 1874. Mitra ........--...-.- 35 
marginata Hutton, 1885. Microvoluta .-......... 122 
mariae A, Adams, 1853. S.(Swainsonia) .....--.... 45 
marionae Melvill, 1888. Subcancilla  ............ 46 
marmorata Schubert & Wagner, 1829. Imbricaria -. 43 
marmorea A. Adams, 1853. V.(Costellaria) ........ 55 
marquesana A. Adams, 1853. Scabricola .......... 44 
marshalli Bartsch, 1931. M.(Nebularia) .........- 36 
martini Bottger, 1883. V.(Costellaria) ............ 54 
martini Philippi, 1887. Mitra ..-----.esssesuuae 34 
martiniana Menke, 1829. M.(Nebularia) --....-. 36 
marylandica Clark, 1895, Dentimitra ............ 4] 
marwicki Vella, 1954. Austromitra ............ 57, 141 
masefieldi Marshall, 1918. M.(Eumitra) ..-.-.--..-.-. 37 
matronalis Schumacher, 1817, S.(Swainsonia) 45 
maura. Broderipy 1836. Mhitta sete yal ese is 35 
REAURITER HH! Adapis: 1869 to teh oe Hee 38 
mauritiana Sowerby, 1874. Scabricola .......-.... Ad 
mauryae Anderson, 1929, M.(Nebularia) ........ 26 
mauryi Olsson, 1916. V.(Costellaria) wandoense 54 
mawsoni Ludbrook, 1958. Austromitra ......-..-. 57 
mediomaculatum Sowerby, 1870. V.(Pusia) ...... 56 
meekiana Dall, 1889, Mesorhytis .........-....., 52 
meganodosa MacNeil, 1960, V.(Pusia) .......... 57 
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radiatum Wood, 1828, Pterygia ..-..---.-.+s+:> 42 
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rhenana Gorges, 1940. Dentimitra 


Page 
thodia Reeve, 1844. Mitra ..-..+-..+--.cueeees 35 
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satsumae Dall, 1926. V.(Pusia) .......-.-..+-+, 36 
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scabricula Linnaeus, 1758, Pterygia .............. 4? 
scabriuscula Linnaeus, 1767. Pterygia .........-.. 42 
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secaumatoould; Th60) Thilae eh eet aces 58 
secalina Koenen, 1890. Conomitra ......-.-..... 113 
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simplicissima Martin, 1880. Zierliana ............ 59 
simplicissima Cooper, 1894. Mitra ...-.......... 34 
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simulans Dautzenberg, 1935. Vexillum ............ 53 
sinensis Reeve, 1844, Pterygia .......6.-.-.-.... 42 
sinusigera Laseron, 1951. Mitra ........... TS 35 
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spurra Gmelin, 1791. Ptetygia it:: 040.24 seca sul 42 
squamosa Zekeli, 1852. Gosavia -............,,. 62 
stainforthii Reeve, 1842. V.(Costellaria) ...,...... 55 
staminea Conrad, 1848. Conomitra .....-........ 112 
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triptum Gardner, 1937. V.(Costellaria) .....--«+. 54 
tristis Broderip, 1836. M.(Strigatella) ..-......+-. 39 
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tuberosum Reeve, 1845. V.(Pusia) ...-....++-++- 57 
tumens Finlay, 1930. Proximitra ---..-+-++-ses0+5 134 
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typica Strebel, 1908. V.(Paradmete) ............ 102 


U 
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UROMITRA Bellardi, 1887 .........-......5.6. 53 
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variata Reeve, 1845. V.(Pusia) .......-.., RH LY 
variegata Gmelin, 1791. Scabricola ....-..-..-...+- 44 
variegata Reeve, 1844. Scabricola -..-------.-.-- 44 
vaticinator Melvill, 1918. Mitra ............4..-. 35 
vavakuana Ladd & Hoffmeister, 1945. V.(Pusia) .. 56 
venezuelana Hodson in Hodson & Hodson, 1931. 

PD OATIOHIER, © Sea: ie ue cts aie vibe te bb oitet ceeatae HE 46 
vencsa Roding, 1798. M.(Strigatella) ..--........ 39 
venustula Reeve, 1844. V.(Pusia) ...-..+...+.-. 57 
verconis Iredale, 1924, Peculator -....-....-+.+55 117 
verecundulum Hervier, 1898. V.(Costellaria) ...... 55 
vermiculosa auctt, Mitra .--. 1... 4... 6s +. 5 eee 35 
verrucosa Reeve, 1845. Subcancilla -...-.......-. 46 
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vicksburgensis Conrad, 1848. Conomitra .....---.- 112 
vincenti Cossmann, 1889. Conomitra .......--+->- 108 
vincentiana Cossmann, 1881, Conomitra .--..... 108 
vincentiana Verco, 1896. V.(Pusia) ....--++--.5+: 56 
vincta A. Adams, 1855. Austromitra --.......--. 57 
virgata Reeve, 1845. M.(Strigatella) ..--.-.-. a tt 
virgo Broderip, 1836. Imbricaria .---~-..--..+-+- 43 
vitellina Gould, 1850. V.(Costellaria) ......-.---- 54 
vittata Swainson, 1821. Vexillum «...---+---+ +55: 53 
vitulina Dillwyn, 1817, M.(Nebularia) .-..---+-+. 36 
volucra Hedley, 1915. Austromitra ...---.+s+-9)- 58 
volutiforme F. E. Edwards, 1856. V.(Pusia) ..-..- 56 
VOLUTOMITRA H. & A. Adams, 1853 .....--.-- 97 
VOLUTOMITRIDAE Gray, 1854 «--:.-++-+1. 90,97 
VOLUTOMITRINA Gray, 1854 «---++----++-- 0 97 
VOLVARIA Lamarck, 1801 ..:-- 1 sss eevee es 64 


VOLVARIELLA Fischer, 1883 .-..---+---ss45005 64 
VOLVARIELLA Coan, 1965 
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voraginosum Woodring, 1928. V.(Costellaria) later- 

culatum 
VULPECULA Defrance in Blainville, 1824 .---.-- 
vulpecula Linnaeus, 1758. Vexillum 
vultuosa Reeve, 1845. Scabricola ....-...--+-++-- 
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W 


waelii Binkhorst, 1862. ? Mesorhytis ...---..---. 
waikikiensis Pilsbry, 1921. Neocancilla ..---..----- 
WAIMATEA Finlay, 1927 
wainuioruensis Vella, 1954. Conomitra ......---- 
waitei Suter, 1909. Egestas ......-----++-++++++> 
waitemataensis Powell & Bartrum, 1929. M.( Eumitra) 
wandoense Holmes, 1860. V.(Costellaria) 
warnefordiana Preston, 1908. V.(Costellaria) ...... 
washingtoniana Weaver, 1912. Conomitra ..------ 
wateleti Briart & Cornet, 1871. Conomitra ...... 
weberi Bartsch, 1918. Vexillum ............++--. 
weeksi F. Hodson, 1931. Conomitra ...---.--.-- 
weldii Tenison-Woods, 1878. Austromitra ....---- 
wilcoxii Dall, 1890. V.(Costellaria) ...........-+-. 
williamsi Newcomb, 1870. M.(Nebularia) 
wisemani Dohrn, 1860. V.(Costellaria) 
woldemarii Kiener, 1838. Zierliana ..........---- 
woodringi Olsson, 1964. Mitra 
wrighti Crosse, 1878. Mitra ..-......--++--.++5. 
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xenium Pilsbry, 1921. V.(Pusia) 
xerampelina Melvill, 1895. V.(Pusia) 
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or 


yaekoae Habe & Kosuge, 1966. Mitta: 24472455 
yagurai Kira, 1959. Subcancilla ---------+-+r+ers 
yasila Olsson, 1930. M.(Nebularia) ...---.--+----- 
yokoyamai Nomura, 1035 Canc tan at oe oe ware 
yonabaruensis MacNeil, 1960. Ganclsé 4444 4.092 


Z 


zaca Strong, Hanna & Hertlein, 1933. Mitra ....-- 
zafra Powell, 1952. Austromitra ...-----+-+-+++-+: 
zebra Lamarck, 1811. M.(Strigatella) 
zebra Anton, 1839. Pterygia .-------++-+ss+++05: 
zebrina d’Orbigny, 1839. V.(Pusia) 
zebrina Garrett, 1873. V.(Pusia) 
zebuense Reeve, 1844. V.(Costellaria) 
zelotypum Reeve, 1845. V.(Costellaria ) 
zephyrina Sowerby, 1874. S.(Swainsonia) 
ZIBA H. & A. Adams, 1853 .--- +: +--+ eee ee ress 
ZIERLIANA Gray, 1847 ...5-. 0. seyret e tere: 
ZIERVOGELIA Fischer, 1884 ..--.-----+--++++5 
ZIERVOGELIANA Wenz, 1943 ..---.---+-+++-; 
ziervogeliana Lamarck, 1822. Zierliana ........-- 
ziervogelii Gmelin, 1791. Zierliana ......----.--: 
zonalis Quoy & Gaimard, 1833. Vexillum ......-. 
zonata Marryat, 1817. Mitra fusiformis .......-.. 
zythochroa Melvill, 1888. V.(Pusia) 
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